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New Gear Cutting Engine. 


We present upon this page an engraving 
und description of a new gear cutter, It is 
the invention of A. H. Brainard, of the 
Brainard Milling Machine Co., 36 Oliver 
Street, Boston, and Hyde Park, Mass. 

This machine is the outgrowth of some ten 
years of careful study and experi- 
ment by the inventor. 

The general arrangement of the 
details, together with the form of 
casting is original. Convenience 
of handling as well as strength and 
power has been provided for. 

The dividing mechanism is one of 
the principal characteristics of this 
machine. Inaccuracies which are 
liable to occur in the drilling and 
wear of the holes in index plates, 
and the wear and loose motion in 
the teeth of spur gears, are said to 
have been fully overcome by using 
a V tooth worm wheel. This wheel 
is composed of two parts bolted 
together, making a longitudinal divi- 
sion through its center, and by an 
improved process of cutting, the 
teethin the two halves of dividing 
wheel are made to exactly coincide 
in any position. By this process 
the teeth are brought to such a 
state of perfection that one-half of 
the wheel becomes an exact cor- 
rector of the other half, and each 
wheel is finally finished, tested and 
corrected by the microscope. 

The dividing wheel is operated 
by a steel worm, having bearings 
provided with every facility for 
compensating for wear and elimin- 
ating every particle of lost motion 
when it occurs. With these advant- 
ages the original accuracy of the 
machine can be always maintained. 

The actuating mechanism of the 
~worm is self-locking, rigidly hold- 
ing the dividing wheel while the 
gear tooth is being cut, therefore 
inequalities, or hard and soft spots 
in the iron’of the gear blank cannot 
affect the accuracy of the cutting. 

Graduated indexes are provided 
in every place where measurements 
are necessary. 

The cutter can be set by thousandths of an 
inch to the proper depth without the use of 
lines or gauges. A simple gauge fixes at a 
glance the exact center of cutter, in any po- 
sition of the knee or cutter carriage, while a 
graduated expanding sleeve sets over the cut- 
ter for trimming the sides of bevel gear teeth. 
The quadrants which support the cutter 
carriage at any augle are laid out in degrees, 
with pointer for indicating the angle. 

The cutter carriage can be set at angle in 
either direction, for cutting diagonally or 
spacing worm wheels. 

Connected with the dividing mechanism is 
a dial, having teeth numbered each side from 
zero, Which can be used as a micrometer for 
fine divisions or mathematical work, but 
which is primarily intended for recording the 
‘*set over’ of bevel gears. 

With these various recording appliances it is 
claimed that the complicated processes of gear 
cutting are reduced to the simplest and most 
certain forms, enabling parties to cut their 


own gears who heretofore have not done so, 
from want of the theoretical practical 
knowledge required. 

The feed is automatic and has 6 changes, 
and an adjustable stop dog drops the feed 
worm at any desired point. The machine can 
therefore be entrusted to the charge of com- 
paratively unskilled workmen. 
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All changes when cutting are made by 
whole turns of the crank, the spring latch 
having but one seat, the liability to mistakes 
is therefore very small. 

An adjustable rim rest for the blank is 
provided which effectually prevents chat- 
tering, and the working parts are in the 
strongest position when cutting the largest 
gears 

The change gears are enclosed in a closet 
in the machine, with each gear in its separate 
compartment. The dividing wheel is protect- 
ed from dust and injury by an iron shield. 
The spindle, which is made from tool stee], 
as also the cutter arbor, works in bronze 
bushings; and the feed worm and worm gear 
are of hardened tool steel. 

The machine weighs 1,800 Ibs., will cut 
spur, bevel, or worm gears to 30 inches di 
ameter and 8 With the 41 


inches face. 


change gears in the closet, the machine divi- 
des every number to 100, every even. num- 
ber to 200, including all numbers divisible by 
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3 or 5,and a large range of higher numbers 
to one minute of arc, or 21,600. Among the 
appliances furnished with each machine is a 
gauge for centering the cutter. The screw 
for raising and lowering the cutter carriage 
is located as near the center of gravity as 
possible, so that there is no tendency to wear 
the slides out of truth, and insures rigidity. 
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'TING ENGINE, 


Positions of Views upon Mechanical 


Drawings. 
3y OBERLIN SMITH. 


A PAPER 
CIETY 


READ BEFORE THE 


MECHANICAL 


AMERICAN 8O- 
Or ENGINEERS. 

A subject well worthy the attention of this 
Society is the lack of uniformity, and conse- 
quent confusion, in the practice of engineers 
regarding the relative position of the different 

‘views’ upon their drawings. It may not 
be amiss to preface this paper with a brief 
definition of the nomenclature used herein. 
We are often told that a mechanical drawing 
is ‘‘arepresentation of an object upon a 
plane, as it would appear viewed from an in- 
finite distance.” Considering that its appear- 
ance under such circumstances would, to 
speak moderately, be somewhat insignificant, 
the above definition should be supplemented 
with the words, 
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MATTER. 


| bears a desired ratio to the size of the object 
itself.” This ratio is, of course, known as the 
| scale, and is better brietly expressed in the 
\form of a vulgar fraction, as ‘scale 4,’ 
“seale 4,” ete., rather than by the clumsy 
formulas: ‘‘scale 14 inches to the foot,” 
‘scale 2 inches to the inch,” ete. 

The term ‘ drawing ” 


will in general be 
herein used to designate collectively 
the delineations of the various de- 
sirable views of one object, together 
with the piece of paper or other 
material forming the plane of pro- 
jection. This plane will for con- 
of ‘the 


venience be 


paper.” 


spoken as 

The word ‘‘ view,” prefixed by an 
adjective of direction, will desig- 
nate each delineation of the object 
from a given standpoint. This is 
more systematic, comprehensive 
and definite than the use of the 
conventional words ‘‘ elevation,” 
‘transverse section,” ‘“plan,’’ 
‘inverted plan,” ete., which have 
not a sufficiently exact meaning. 
instance, what idea does 
‘* transverse "convey? Who knows 
which way is across or which way 


For 


is wlong an average house, or drill 
press, or wagon wheel, or oil cup ? 
In the case of a ship’s boom or a 
shafting lathe it might probably be 
vuessed at with tolerable exactitude. 

In tixing our directive adjectives 
above referred to, let us assume a 
front to the object, and call the six 
views whose lines of vision are 
perpendicular to either its frontal 
or basal planes, or parallel to both, 
respectively front view, back view, 
left view, right view, top view, bottom 
view. Let all other views be 
termed oblique views, and their di- 
rection be defined by dotted lines 
and reference letters upon some of 
the other views, said dotted lines 


being the ‘projections ” of their 
lines of vision: e. g., ‘‘ oblique 
view in a, b, Fig. 1.” Let it be 


understood that the view is always 
taken from the first letter men- 
tioned fovrard the second, as from 
a toward b, For sections let us use 

the same names, prefixed by the 
words ‘‘sectional ” or ‘‘ partly sectional,”and 
locate the cutting planes by reference letters 


| upon some other view, placed in their inter- 


sections with the plane of the paper; ¢ @., 
‘‘sectional front’ view at ¢, d, Fig. 2.” 
Although the name last given is a trifle 
(three letters) longer than the old wording, 
» 


‘vertical section at ¢, d,” Fig. 2, it means as 
good deal more. It tells positively upon 
which side of the cutting plane the view is 
taken, while the old way leaves it a matter of 
guesswork, 

In assuming a front for an object, common 
sense will usually be sufficiently suggestive, 
There will be little difficulty in the case of 
buildings and landscapes. In fixed machines, 
the side where the operator or attendant is 
oftenest placed, and toward which he looks, 
may usually be called the front. The right and 
left are to his right and left respectively. In 
machines of locomotion, as animals, boats, 
vehicles, etc., it would seem necessary to re- 


‘‘magnified until its size| verse the relative positions of front, right 
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and left, as the forward going end must be 
called the front. This need not, however, 
make confusion if these different sides are 
marked upon the top view. It is important 
that when a front for an object is once as- 
sumed it should be logically adhered to, not 
only in all the main views, but in views of 
any detached parts, which must have their 


fronts the same as when in their origi- 
nal position in the main view. This 


same assumed frontage is (to make a di- 
gression) also very useful for written and 
verbal descriptions of locations and motions, 
as by it can be fixed directions as well as po- 
sitions; ¢. g., forward, back, left, right, up, 
Thus any point whatever can be 
located by giving one, two or three of 
these words, each with a distance suffixed; 
reference of course being made from some 
zero point, usually where the basal plane cuts 
some convenient vertical axis. 

It will be noticed that the system above 
briefly outlined positively identifies all the 
views upon a drawing, and provides against 
the expensive mistakes sometimes caused by 
not interpreting them aright. It should, by 
the way, be remembered that in all this mat- 
ter we are dealing with the reading of draw- 
ings as of more importance than the making 
—-just as with any tool; we are more inter- 
ested in its use and working than in the or- 
der of its construction. If we learn how 
drawings can best be read, the methods of 
thought easy to the reader will be still easier 
to the draughtsman, As a matter of ordinary 
prudence, therefore, to prevent incorrect read- 
ing, all views should be marked in plain let- 
tering according to this or some equivalent 
system. If there were a standard method 
adopted for the relative position of views, 
which all draughtsmen practiced, it would, 
of course, be necessary to mark the primary 
view only; although on important drawings 
a full marking would be an additional safe- 
guard. In the present confusion of practice 
this marking should be done upon all the 
views of a main drawing. Upon small ac- 
companying detail drawings, especially if of 
a temporary character, it may be safe to omit 
it, providing they are to be used in the estab- 
lishment where made, and also that said es- 
tablishment uses one uniform method, rather 
than two or three. 


down. 


| to itself why the various views upon a draw- 
ing are as they are. Before speaking of the 
simplest method of all it may be well to refer 
| to two or three that have been proposed. 


One (call it C) is to imagine the paper to, | 


have been transparent and to have been fold- 
ed into the form of a parallelopipedon, sur- 
rounding the object like a box, and upon the 
several sides of which the form of the corre- 
sponding views of the object may be seen af- 
| ter the paper is straightened out flat again— 
| just as they are when viewed through the 
box. Another conception (call it D) is that 
| the paper has been transparent and has been 
| carried around the object and held up before 
| its several sides successively, the image re- 
maining impressed as before. 

The simpler method, preyiously referred to 
is to conceive the paper to be what it really 
is,an opaque flat surface, and the delineation 
upon it as the object itself, placed in front 
of the paper. The first position in which it 
is thus placed we may call the primary view. 
To obtain a secondary, the object is supposed 
to be revolved about an axis coincident with 
the plane of the paper. In some cases it is 
supposed to be also slid over to a desired po- 
sition upon a plane parallel with the paper. 
This latter we will refer to as method £Z, and, 
for want of a better name, term it ‘‘ indi- 
rect revolution.” 

The method by ‘‘ direct revolution ”’ let us, 
for reference, call F. 

In analyzing these different methods of 
mental conception, to ascertain their compar- 
ative simplicity, we will assume a fowr-view 
drawing as being perhaps of average com- 
plexity. 

In counting the number of conceptions, or 
mental images, necessary, those calling up 
the presence of the object, its projection upon 
the various. planes and its reduction or en- 
largement to fix the scale, may be omitted— 
being common to all the methods. We then 
have remaining for method A six distinct 
conceptions, viz., three of the four planes of 
projection and their three respective revolu- 
tions to coincide with the paper. In method 
B we have seven conceptions, six of them are 
the same as in A, and the other is imagining 
the planes transparent. In method C we have 
the same number—seven. In D we have three 
extra positions for the paper and the trans. 








NO. EXTRA 


| METHOD. CONCEPTIONS, 
A. First angle of Descriptive Geometry, - 6 
3. Third angle of Descriptive Geometry, - - 7 
C. Transparent box around object, - - - 7 
dD. Transparent paper moved about the object, — - - 4 
E. Indirect revolution—revolving and dilins object, . 6 
F. Direct revolution of object, - - - : 


Of the three systems in use one is to place 
the views upon a drawing wherever there 
happens to be room; this may be called the 
mongrel system. The other two are, in the 
parlance of Descriptive Geometry, known 
respectively as the ‘‘ 1st angle” and the “ 3rd 
angle” systems. 

In the complicated methods of the above- 
mentioned science the object is supposed to 
have been represented upon certain imaginary 
planes, which planes are further supposed to 
have been revolved until coincident with the 
plane of the paper upon which the drawing 
made. For ordinary machinery work, 
where scarcely ever less than three views 
(taken from as many different directions) are 
required, the conventional two planes, inter- 
secting each other at the ‘‘ ground line,” 
have to be supplemented by auxiliary planes, 
which, in their turn, have to be imagined as 
folded down into the plane of the paper. All 
this brain imagery, often as difficult as play- 
ing chess. blindfold,though sometimes useful 
in ascertaining intersections and solving 
other graphical problems, is usually unnec- 
essary in practical draughting. Happily its 
use as a tool in teaching pupils to draw is 
becoming more and more rare in our engi- 
neering schools. Good practical draughtsmen 
are frequently found entirely ignorant of it, 
and many of those conversant with it hasten 
to forget. 

Discarding then the ordinary methods of 
Descriptive Geometry, which for reference 
we will call A and B respectively, let us see 
by what simpler means the mind can picture 


is 





parency, making four in all. In # we have 
three revolutions of the object and three 
slidings over it—six in all. In F there are 
three movements of the object only. The 
following table shows the foregoing in brief. 

A glance at the table shows the great 
complexity of A, Band C. Method D seems 
simple, but the conception of the paper float- 
ing about in the air while it is really lying 
before one’s cyes, is a very difficult one. 
Method £ is easier than it looks; the object 
has been called up in the mind’s eye from 
nowhere, and there is nothing in the idea of 
its being moved about to give the lie to the 
visual facts. Method F' has the same advant- 
ages, and the additional one of fifty per cent. 
less imaginary motions in the object. As 
said before, they both leave the paper to 
seem exactly what it ¢s, a stationary plane. 
These last two (F and F’) are practically the 
only methods used by artisans—the chief 
readers of drawings. We often hear a work- 
man say: ‘‘Which way is this thing turned?” 
He sees the paper, and the picture of the ob- 
ject at which he first happens to look. He 
sees another view and wonders which way 
said object was moved, turned and twisted 
about to present that aspect. If he knows 
by what system the draughtsman worked he 
constructs the work aright. If not, he may 
make it what is technically known as ‘‘left- 
handed ” when it should be ‘‘right-handed”— 
or vice versa. 

An inspection of the methods above men- 
tioned will show that the resulting disposi- 
tion of views by methods B, C, D and £, 18 
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identical—the top view appearing above the 


each the same result—the top view showing 
below the front view and the right view to its 
left, etc., Of these two systems the writer 
personally much prefers the latter—what we 
have called ‘‘ direct revolution.” It involves 
to the reader but one conception at a time,and 
that of the simplest kind. 

In connecting a view with another one 
ine it rolled over (usually through an-arc of 
90°) on to an adjacent side. It is not un- 
common to see a workman aid this mental 
process by holding a piece of chalk (or any 
other small object he happens to have in his 


next one. 


claimed for the method by indirect revolu- 
tion is, so far as the writer knows, shorter 
lines of projection in deriving one view from 
another. This applies especially to long ob- 
jects, like lathes, etc. The fact is, that such 
a machine could be but poorly shown by a 
full right view or left view, placed on either 
side of the front view. 
one head would be mostly hidden by the 
other head—the one ‘in the foreground. A 
sectional right view and a sectional left view 
(the cutting plane being near the middle of 
the shears) would much better show the shape 
of each head, as well as the carriage. In this 
case the direct-revolution method would re- 
quire much shorter projecting lines than the 
indirect. 

Which of the two methods of revolution is 
now used the most, or which will, by natural 
selection, gain ascendancy until it becomes 
the standard, it would be difficult to say. A 
recent correspondence with several promi- 
nent engineering establishments develops 
the fact of an about-evenly divided prac- 
tice. This line of investigation should be 
continued, and the fecling of the majority 
of draughtsman in this country, at least, 
should be ascertained. This, and a careful 
study of the merits of the two systems 
by some competent authority, will prob- 
ably some time result in the forming of 
a national standard. To this standard we 
will doubtless all be ready to conform, re- 
gardless of our personal prejudices. The 
matter is not so important which system is 
used as that there should be a wniformity of 
practice. Meanwhile, all drawings on which 
-ach view is not marked in detail should be 
marked in general, stating by which system 
made. It is sincerely to be hoped that, in 
aid of this marking, some shorter and more 
definite names than the writer has been able 
to think of may be invented for each of these 
two systems. 

In conclusion, it may be pertinent to sug- 
gest that the work foreshadowed in the last 
paragraph is one among the many tasks to 
be performed by our hoped-for national engi- 
neering commission on experiments and 
standards. In this commission, should we 
live to see it. may we find, as a factor in 


American Society of Mechanical Engincers. 
In our last issue we accidentally omitted 


at the Mechanical 
Philadelphia : 


Engineers’ meeting 


Wooden Columns,—Prof. G. Lanza. Expansion of 
Steam and Water without Transfer of Heat.—A 
Faber du Faur. An Averaging Machine.—Wm. S. 
Auchincloss. 





| 
| 
| 
| Coxe should have begun: ‘‘ I have been pres- 


}ent at many meetings, both of the Civil, 


| Mining and Mechanical Engineers’ Societies, | 
Lolley was present.” | 


| at which our dear friend I 
ie 
| We devote the greater part of our space 
this week to papers and discussions of the 








\last meeting of the American Society of | 
& ? 
This society is the | 


| Mechanical Engineers. 
acknowledged exponent of American prog- 
‘ress in mechanical engineering, and the 
| papers read at its meetings and the discus- 
| sions thereupon will be received by the me- 
chanical public with great interest, 


hand) over one view and roll it on to the} 


The only advantage of any consequence | 


The carriage and | 


front view and the right view to its right, etc. | 
On the other hand, methods A and F give | 


| 


from which it is derived, he has but to imag- | 
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Weight of Fly Wheels. 


By Wm. JOHNSON. 
BEFORE THE AMERICAN SO- 
ENGINEERS. 


A PAPER READ 
CIETY OF MECHANICAL 


There is evidently a want of definite 
knowledge among engine builders in regard 
to the weight of fly wheels, necessary for 
a given regulation. 

This will not appear surprising when we 
reflect that the question is one—rather of 
mathematical than mechanical ability. The 
average engine designer, however great his 
practical observation and skill, has but little 
taste or time for solving intricate mathemati- 
cal problems. He may have clear ideas as 
to the functional duty of the fly wheel, and 
know that its regulating power depends 
upon its weight and velocity. He may even 
have a fair knowledge of mathematics, with- 
out being able to determine, with satisfaction 
to himself, the correct weight required un- 
der specified conditions. He knows that en- 
gines will make a certain number of revolu- 
tions in a given time, with very light fly 
wheels, or with enormously heavy ones, and 
as a man of judgment, he may not verge 
upon either extreme. Briefly stated, in the 
great majority of cases in practice, the deter- 
mination of weight of fly wheel is simply 
guess work. In fact, it may be questioned 
whether, even among the more advanced en- 
gine builders, two can be found to estimate, 
approximately, the same weight in a given 
case. The disagreement would not arise 
from a want of rules, but in the rules them- 
selves, many of which are either plainly ab- 
surd and misleading, or contain constants, 
the composition of which is best known to 
the authors. 

In the AMERICAN Macurnist of May 29th, 
1880, may be found a very interesting and 
comprehensive article upon the subject of fly 
wheels, from the pen of Prof. S. W. Robin- 
son of the Ohio State University. The arti- 
cle has a practical bearing, and will well re- 
pay a careful reading. In the analysis pre- 
sented we have a clear physical conception 
of fly-wheel requiremeri. Fluctuation is 
fully described, and its coefficient shown to 
be an important factor in the problem of 
weight. The acceleration of the fly wheel is 
there compared with that of falling bodies. 
It is shown that an excess in foot pounds 
during one stroke 1s equal to the work of the 
stroke, multiplied by the ratio of excess to 
mean rotative effect. The special object of 
this paper is to direct attention to the deduc- 
tions of the article referred to, as the basis 
for a plain, practical rule among engineers 
for computing the proper weight of fly 
wheels, which we believe to be both desira- 
ble and necessary. The rule should be sim- 
ple and easily understood, as well as correct 
in its result, and should contain only such 
numbers or terms as harmonize with a pro- 
per conception of the problem. The follow- 
ing rule is believed to meet the requirement 





its composition, and not the least one, the | 


mentioning the following papers presented | 
at | 


° 
Heater Performance.—A. F. Nagle. Strength of 
bad | 


Our report of the remarks of Eckley B. | 


and may be stated thus: . 
The weight of wheel is equal to the con- 
| tinued product of the area of the piston in 
| square inches; boiler pressure by gauge in 
pounds; stroke of engine in feet; value for 
| eut off: coefficient of fluctuation, and accel- 
‘erating force of gravity, divided by the 
| square of the velocity in feet per second of 
| the center of gyration of the wheel. 

The value for cut off, as given by Professor 
| Robinson, may be taken as ranging from 0,16 
| to 0.22, and the coefficeint of fluctuation at from 
20 to 60, according to the degree of regulation 
required. One example will serve as an illus- 
|tration. Take an engine with a cylinder 
18” x 36’; pressure, 80 pounds; cut off at 
half stroke: fluctuation, 40; diameter of 
wheel, 10 feet; number of revolutions, 100; 
and assuming the center of gyration at a dis- 
tance from center of wheel of four-fifths the 
radius. Avoiding fractions, we have 

254 x 80 x3 x 0.18 x 40 x 82 
1754 : 

pounds weight of wheel. 

Take the same example, but with half the 
number of revolutions, and we have as our 
divisor 174—43814, and the weight of wheel 
| 32,000 pounds. 


_ 8,000 
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Again, take the same example, but increase 


the speed to 150 revolutions, and the divisor 
becomes 1764 x 2.25=3946 or 3550 pounds, as 
the weight of wheel. If now we take the 
same example, but change the coefficient to 
20, we shall find the weight of wheel reduced 
one-half, from which we learn that, while 
the weight is inversely as the square of 
the velocity, it is directly as the coefficient of 
fluctuation. 

In conclusion, it will be seen from the ex- 
ample that the regulating power for the 
weights determined remains constant with a 
given fluctuation, without regard to the time 
in which the fluctuation occurs. 


—— ome 


Extracts from Chordal’s Letters. 


A PLATE-IRON CHIMNEY. 


Mr. Editor: 

* * * * As promised in my last letter, 
I send you herewith a drawing of a plate- 
iron chimney. It will be a novelty to many; 
for, though there are thousands of these 
chimneys in this country, they are still a 
rarity. I think we will see more of them in 
course of time. 

For the drawings from which this sketch 
is made, I am indebted to Messrs. Witherow 
& Gordon, of Pittsburgh, Pennsylvania, who 
have erected great numbers of these chim- 
neys. 

* * * * The drawing sects forth a pro- 
portion not attainable in brick or thin iron, 
and I therefore assume that the appearance, 
as well as the construction of these chimneys 
will be new to most of your readers. 

It should be borne in mind that this draw- 
ing is to scale from actu] sizes, and that as 
a consequence the tapering effect due to per- 
spective is somewhat lost. It is very much 
like a drawing of a railroad track; that is, it 
is as the thing really is, and not as it looks. 

iad I will state that this is what 
Messrs. Witherow & Gordon call one of their 
small chimneys. 

Instead of putting figures on the drawing, 
I prefer to specify the dimensions here. 

The heights are: 


(STOMBUMOMOD:. wiranieesces edness 175 feet. 

Ground to top of base curve......... re °* 

Top to nose Of bell <.....)<.:0- sees we ae 

Top to arc of bead............. 13 ft. 9 in. 
Diameters are: 

8 Se a eee 6 ft. 10 in. 

Shell at top of base curve........ 8 ft. 6 in. 

ET ere 15 feet. 
The size of mouldings are: 

Radiusiof tophead........5 5... 15 inches. 

Radius of bell nose............-. 30. =“ 


The thicknesses are: 

The base curve, 18 feet, is of $ in. iron, 

Then 40 feet of ,5, in. iron. 

Then 40 feet of } in. iron. 

Then 40 feet of ,%, in. iron. 

Then balance of ,', in. iron. 

The top mouldings are No. 12 iron. 

The main body is in courses of iron four 
feet wide. The base curve is of longitudinal 
strips, some with top mouldings. 

The curved base is riveted to a cast iron 
ring of tee section, the ring, for large chim 
neys, being cast in segments boltcd inside. 
Eight bolts of two-inch iron up to two and 
a half inches pass through base ring, founda 
tion, and a washer ring two inches thick. On 
some large chimneys keys instead of nuts are 
used under the foundation ring. 

A ladder having bars of two by half inch 
iron, and rungs of five-eighths inch iron 
through half inch gas pipe; is set six inches 
from shell and carried over top mouldings by 
a free curve. The ladder is secured to shell 
at intervals by ties of four by quarter, inch 
iron. The brick hole is six feet diameter and 
the entrance to the foundation chamber is of 
course between the holding-down bolts. In 
larger chimneys the size of bolts is increased, 
but only eight are used. 

* * * * These chimneys are construct- 
ed on a large factor of safety taking the 
wind pressure at fifty pounds per square foot, 
which gives a fair factor itself. 

Seven pounds per foot is a high wind, 
twenty pounds an _ extraordinarily great 
storm, and thirty-two pounds a hurricane. 

* * * * Nothing can be more beauti- 
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ful and imposing than one of these chimneys 
set on grounds of fair prominence where it 
can be seen from the bottom up. The base 
curve then has a telling effect. But these 
base curves require an enormous amount of 
riveting and consequently cost much money. 
When the chimney sets among buildings 
which -hide its base the curve may find a 
cheap and not bad looking substitute in the 
plain tapering ring construction shown in 
Fig. 2. As mentioned in my last letter these 
chimneys may be built,from the bottom up, 
using an inside scaffold only, or they may be 
built top end first, the work being lifted and 
bottom rings added as the work progresses, 
all the work thus being done on the ground. 
The character of the lining brick for these 
chimneys is the same as for ordinary brick 
ones, and will vary with circumstances. For 
ordinary work a few feet of the bottom hay 
ing a renewable lining of fire brick will be all 
sufficient, while for some blast-furnace pur- 
poses, where a flame sometimes shoots twenty 
feet eut of the top of the chimney, the fire 
brick lining is best carried clear to the top 

* * * * A few words about lightning. 
The thunderbolt desires a good path to the 
earth, and looks around for the best path 
whose end is nearest. It grabs the first thing 
presented, and if that thing happens to be a 
/good conductor of electricity the charge 
passes harmlessly to the earth. AW high 
chimneys are lightning rods and _ protect the 
low property around them'by permitting the 
currents of electricity to flow freely down- 
ward to earth. 


A wooden chimney being a poor conductor | 


of electricity would offer considerable resist- 
ance to the passage of a strong current, and 
this resistance, like frictional resistance to 
motion, would undoubtedly permit things to 
get warm atleast. A lightning rod on the 
wooden chimney would be a means for in- 
creasing the conducting power of the chim- 
ney by adding a string of metal to it and con- 
necting this metal with the earth. 

A brick chimney when wet is a fair elec- 
trical conductor and hardly needs a lightning 
rod. An iron chimney having foundation 
bolts reaching into the earth is capable of 
giving silent passage to the most terrifying 
thunderbolt, and everything around such a 
chimney, within a radius equal to say the 
height of the chimney,is effectually guarded. 

= = Very respectfully, 

CHORDAL, 
oe 

The time for receiving exhibits for the 

serlin Hygienic and Life-Saving Exhibition 
has been extended till June. There is a good 
deal of interest in the exhibition, in Ger- 
| many. 





How to Preserve Health. 


| ey 
| The Citizens’ Sanitary Society of Brook- 
| 1yn, which was organized to enlighten the 
| public regarding the needs of improving the 
| sanitary condition of schools, private dwell- 
| ings, &c., has issued a ‘‘ sanitary tract,” from 

which we make the following extracts and 
‘commend them to the careful attention of 

our readers: 

Here are a few suggestions for the preven- 

|t'ion of sickness. They include, first, atten- 

tion to your home surroundings, and second, 

to your personal habits. 

In regard to the first, one of the earliest 

| physicians, Hippocrates, said that the essen- 

tials of health were pure air, pure water and 
|a pure soil. Your home should, above all 
| things, be free from damp. It should not be 
| built upon made land or where it can be 
| flooded by rains or by a rise of tide. Damp- 
|ness is a certain source of consumption, 
rheumatism, croup, diphtheria, and other 
diseases. The nearer your hving-rooms are to 
the ground, the more danger there is of damp. 
It is better to occupy an attic where you can 
get the sun and the air than a basement. 

* * * * * 


Cellar air is unwholesome; and this is another 
reason Why basement rooms are bad. It is 
| very unwise to store vegetables in cellars, or 
anything that will cause impurity of the air. 

Pure air is the most vital thing of all. One 
may live without proper food and drink, and 
ona damp soil with impunity, but foul air 
slays like a sword, 

Every person needs pure air to breathe. 
Each time we empty our lungs a certain 
amount of impure air is thrown off. Thous- 
ands die yearly for lack of pure air. It is 
free to all; it costs nothing. Open the win- 
dow and it flows in abundance to the beggar 
as to the millionare, bringing health and life 
to all—if only people would not shut and bar 
it out in their blind, stupid ignorance. 

x * x % x 

What is it that makes most people sick? Eat- 
ing too much and too fast; drinking too much; 
want of fresh air; want of sunlight; want 
|} of exercise; want of cleanliness. Few  per- 
| sons die of starvation—many do of gluttony. 
| But you will say, ‘‘If I get sick I can’t help 
lit -it’s only bad luck that brings fever and 
| rheumatism.” Not so, my friend. There's 
}no luck in cutting your fingers if you fool 
| 
| 
| 
| 
| 





with edge tools. More than half the sickness 

in the world is preventable, as any doctor 

will tell you. 
* y * * * 

Make your children wash their hands and 
faces before going to school. When they are 
recovering from sickness, do not let them go 
back to school or play with other children 
until they are entirely well. 

Jathe as often as you can. Remember 
‘* cleanliness is next to godliness,” and a foul 
body means a foul mind. Iceping the pores 
of the skin open is a prime element of health. 

Let your wife and children have as much 
out-door exercise as they can get. It will be 
}a change, and won't do the least harm 

Don't sit in damp clothes if you come 
home wet. If you feel chilled and cold, 
| soak your feet in a pail of hot water; then go 
| to bed and pile on the clothes till you sweat, 
| and you will escape catching cold. In such 
} cases, hot tea, or coffee, or soup is better 
|than whiskey to warm you. In cold coun 

tries tea is preferred to any drink. Liquor 
should never be taken by a sick person, unless 
| by a doctor’s orders. 
| “Clothes should fit loosely; should be light, 
| 
| 





warm and porous; should be adapted to the 
season as to color; should be frequently 
changed, and should be scrupulously clean. 

q * * * *% 


% 
In cooking, use the frying pan as little as 

possible; greasy food is very unwholesome. 

Avoid pies, too much pork and liquors. 

Eat slowly, chewing the food well, and 
drink very little liquid of any kind while 
eating. Tea is not food, and too much of it 
is drunk by many persons, especially women 
and children. 

Don’t shut every cranny and crack to keep 
lout the air from the rooms, but let the win- 
| dows stay open for a time. 
| Don’t ferbid the blessed sun from entering 

your windows. Don’t stay in a house that has 
| a bad smell in it. 

Don’t live in dark, gloomy, close rooms if 
you can get sunny, cheery ones, 

” Remove all garbage and refuse as soon as 
possible. 

Have the walls and ceiling whitewashed or 
kalsomined once or twice every year. 

Don’t souse water over the floors and stairs 
even for the sake of cleanliness, as the wood 
work becomes saturated with moisture, and 
continual damp breeds disease. 

In looking for apartments, always strive to 
sccure a well-ventilated bed room, Air the 
room and bed clothing every morning. Keep 
as few clothes, not in use, as possib.e in the 
bed room, and do not sleep in any garment 

which is worn by day. Have no carpet on 
the floor, but a strip alongside the bed. Wipe 
off the entire floor once a wee with a cloth 
dampened in water containing a little car- 
| bolic acid. 
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New Key-Seat Cutting Machine. 





We present with this an illustration of a 
Key-Seat Cutting Machine, the design of Geo. 
W. Bonds, of Jackson and Truman’s Agri- 


cultural Machine Works, San Francisco, 
Cal. This machine is designed for cutting | 


key-seats of any size up to 1” wide and 12” 


long; also for cutting slots from the outside | 


of pieces. 


The work to be operated upon 1s fastened | 


on the table, which may be fed by hand or 
by the automatic feed motion. 
provided with suitable T slots and holes for 
bolting down the work; with a three 
jawed chuck for convenience in doing some 
classes of work. 

The cutter is held in a cross head which 
receives its motion through a crank. It is 
held from springing by steel rollers, one at 
inst which 


also 


the top and one at the bottom, ag: 
it bears, The arrangement of the cross head 
is such that it can be set to cut any taper de- 
sired. An automatic stop motion in connec- 
tion with the feed, can be set to cut any 


depth of key-way, thereby providing for cut- ! 


ting any number of uniform depth. 

The table has a relief motion that moves 
the work away from the cutter on the return 
stroke, thus preserving the cutting edges. 
An arm holds the top of the cutter above the 
work. This arm is shown in dotted lines as 
swung out of the way for changing work. 

In cutting a large number of key-ways in 
similar pieces, the general arrangement of 
this machine is such that they may be rapid- 
ly operated upon and uniformity of work 
secured. 

<a 


Report of a Trial of Upright Boilers and 
Worthington Compound Pumping En- 
gine at the Roxbury Pumping Station; 
Boston, Mass., July, 1879. 





By J. S. Coon, CAMBRIDGEPORT, MAss, 


THE AMERICAN 8O- 
ENGINEERS, 


A PAPER READ BEFORE 
CIETY OF MECHANICAL 


DESCRIPTION OF PLANT. 

The steam-generating apparatus employed 
during this trial consisted of two upright cy]- 
indrical tubular boilers, with internal fur- 
naces, the boilers being located in brick set- 
ting. The product of combustion, after 
passing out at the top of either boiler, was 
conducted downward external to the shell of 
the boiler, and in contact with the same, 
through flues in the brick setting. By 
referring to the sketch of the boilers, it 
will be seen that considerable surface was 
available for superheating. 

The principal dimensions of the boilers are 
as follows: 

Diameter of circular shell. . 
Height, over all, about..... 
Diameter of circular grate. . 
Distance from grate to lower 


84 inches. 
14 feet. 
69 inches. 


SENG GHOOE, osc: ons 'e ote 2 ft. 54 in. 
Number of wrought iron 

tubes in each boiler. ..... 220. 
Length of each tube....... 10 feet. 
Internal diameter of each 

nS ARABS sekeee sone IDOnes: 
External diameter of each 

RENIN cre aiarala'd'ss gin'pe'a nia k 2 21, inches. 
Water space about fire-box. 7 inches. 

on 


Grate surface in each boiler 25.96 sq. feet. 
* oe ‘* both boilers 51.92 ‘* ‘ 
Surface exposed to furnace gases in each 
boiler: 
In fire-box........ See 
Internal surface in tubes... 
Fire surface at top of boiler 


64.3 sq. feet. 
12956‘ * 


33.8 ‘' da 


Fire surface external to 

shell of boiler........... 2 ithe 
Total fire surface in one 

EIN ay hora a neice bk 1506 “ ¢§ 
Total fire surface in both 

| OES Ar 8012 
Ratio of fire surface to grate 

OE ee er 58 to 1. 
Ratio of grate surface to in- 

ternal cross section of 

0 RD pe 4,27 to 1. 

THE PUMPING ENGINE. 


The pumping engine, whose duty was in- 


This table is | 


AMERICAN 


| cidentally obtained at this trial, was a Wor- 
|thington compound duplex, of the ordinary 
| type, having horizontal direct-acting steam 


ers, each driven by one high-pressure and 
one low-pressure cylinder. 
The principal dimensions of the engines 


lare as follows: 
Diameter of high-pressure pistons, 
each 21 inches. 


Diameter of low-pressure pistons, 


| Diameter of low-pressure piston 


: o 
= 
~ 
~ 
= 


vo 


rods 


Wow ‘ 
| (There were two piston rods to 


each low-pressure piston.) 
Diameter of pump plungers,each 17.5 inches 


sé 6é ‘é rods 3 “é 
Stroke of engine No. 1......... 3.165 feet. 
s “ See SEEN Me sae tales S17 * 


Mean stroke of both engines 3.1675 * 
Throughout the trial both engines made 


their full length of stroke. 


METHOD OF CONDUCTING TRIAL, 


The method 


THE 


adopted in conducting the 





trial is due to Mr. Richard H. Buel, of New 
York, and was the same as that used by Mr. 
Buel when testing the Lawrence and Paw- 
tucket pumping engines.* 

Before commencing the trial the steam 
pressure was brought, in the boilers, to the 
minimum point that would readily enable the 
engine to do its work. The fires were then 
hauled, and the furnaces and ash pits cleaned. 
| The fires were then re-kindled with wood, the 
| steam pressure and water level being noted 
| when the fires were lighted. Coal was added 





at once, and when the fires were in sufficient- 
ly good condition the engine was started and 
| continued running until, after the last firing, 
| the steam pressure had fallen to the point at 
| which it stood when the fires were started, 
| the water level being also the same. The en- 
'gine was then stopped, the fires hauled, and 
| the unconsumed coal picked out. This lat- 
| ter was deducted from the total coal supplied 
'to the boilers during the trial, the remainder 
being charged to the experiment. The wood 
| used in starting fires was also charged to the 
experiment, it being estimated as equivalent 
to 4-10 of its weight in coal. 

The coal used during the trial was selected 
‘**Old Company’s” Lehigh of the very best 
quality. 

During the trial the feed water was sup- 
plied to the boilers directly from the street 
main, and its mean temperature was 74.56 
F. Ordinarily the feed water enters the 


boilers at 130° F., but as suitable connections 


* (A summary of these tests was published in the 
AMERICAN MACHINIST Of August 16, 1879. | 


| cylinders and pumps, there being two plung- | 


NEW Key-SEAT CUTTING 
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could not be made for gauging the water af- 
ter it was heated, it was supplied at the tem- 
| perature of the street main. During the or- 


7 
| 
| 
| 


dinary daily work the feed water 1s heated | 


ture of the boiler flues; the temperature of 
the feed water, and the temperature of the 
engine room. 

Indicator diagrams were frequently taken 


by the exhaust steam from the direct-acting | from all four steam cylinders throughout the 


boiler feed-pumps. 

It was inconvenient to weigh each draught 
of feed water. It was gauged in a barrel 
fitted with fixed hook gauges, and by these 
uniformly filled and discharged each time, 
each draught weighing 374 pounds, as pre- 
viously ascertained. 
| barrel the water was run into another, to 
which the pump connection was attached. 

A mercurial column indicated the pressure 
"per square inch in the force main, i. e., the 
| forward pressure against which the engine 


| pumped. The mean of the recorded observ- 


ure of 78.703 pounds per square inch. 

The water supply for the main pumps was 
drawn from a street main under pressure, 
which assisted the engine in pumping. A 
mercurial column was used to indicate this 


| 

| back pressure. The mean of the observations 

| taken from it indicated a pressure of 27.11 
pounds per square inch. 

| The zero of the force-main gauge was 4.64 
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feet above the zero of the back pressure 
gauge,—being equivalent to about 2.008 


pounds per square inch additional pressure. 
The head against which the engine pumped 
was, therefore, (78.7034 2.008)—27.11—53.6 
pounds. 

The boiler pressure gauge had been pre- 
viously tested. 

Tubes partially filled with oil were inserted 
into the flues to determine the temperature of 
the products of combustion as they left the 
boilers. Thermometers immersed in the oil 
indicated the temperatures. 

A thermometer was inserted into the main 
steam pipe, about 10 feet from either boiler, 
to indicate the temperature of the steam. 

A thermometer was inserted into the feed 
pipe, between the feed pump and the boilers, 
for indicating the temperature of the feed 
water. A thermometer was also immersed 
occasionally in the measuring barrel, during 
the early part of the trial, to obtain the tem- 
perature of the feed water. But as its indi- 
cations agreed exactly with those of the ther- 
mometer in the feed pipe its use was subse- 
quently discontinued. 

A mercurial column indicated the amount 
of vacuum obtained in the condenser. This 
gauge indicated 0.4 inches too much. 

Throughout the trial observations were 
made every thirty minutes on the engine 
counter (which indicated every four strokes 
of the engine); the force-main pressure gauge; 
the back pressure gauge; the vacuum gauge; 
the steam pressure in boilers; the temperature 


of the steam in the steam pipe; the tempera-| 





ations made on this gauge indicated a press-|_ ; fers i 
| boiler steam gauge indicating 44.5 pounds. 


From the measuring | 





trial. The cards show a very uniform press- 
ure in the high-pressure cylinders, not only 
throughont each single stroke, but also 
throughout the entire trial. 

One man was engaged whose sole duty was 
to measure the feed water. 


RESULTS OF THE TRIAL, 

Fires were hauled and ash pits cleaned at 
4:50 A. M. Fires were lighted at 5:07 a. M., 
with boiler steam gauge at 29.5 pounds. 

One hundred and fifty pounds of wood 
were used in each boiler to start fires. 

The engine started at 5:50 a. M., with 

Engine run continuously till 9:21 P. M., 
when it was stopped—the boiler pressure 
having fallen to 29.5 pounds, and the water 
standing in the glass gauge cocks at the same 
point as when the fires were lighted, viz., 
5:07 A. M, 

The fires were hauled 
the engine was stopped. 

Duration of trial, from the time the fires 
were lighted, at 5:07 a. M., till they were 
hauled, at 9:21 Pp. M., was sixteen hours and 
fourteen minutes. 

Time during which engine was run, viz., 
from 5:50 A. M. till 9:21 Pp. M., fifteen hours 
and thirty-one minutes. 


immediately after 


The following table gives the mean ard 
total quantities as recorded in the log: 
Mean pressure in force main, pounds 

per square inch...... Rslisteenioe) (eG toe 
Mean pressure in suction main, 

pounds per square inch......... 27.11 
Difference, pounds per squareinch, 51.593 
Correction for difference in zero 

Pomts, POUNAS. ...6.60.65s:06166 Aces 2.008 
Mean corrected head against pumps, 

pounds per square inch......... 53.6 
Mean corrected vacuum, pounds 

POP BAUATO INO) oo cisicccce caiece c's 12.55 
Mean steam pressure at boiler’s 

gauge, pounds per square inch.. 38.985 
Mean temperature of the feed 

water, F'...<s- Sheva ava erecarer tata 74.561 
Mean temperature of the steam in 

main steam. pine, PF. .s:6.s0:6005: 352.5 
Mean temperature of the flue, boiler 

IN: TES ia oi cenrsie sinie.oos osereclpiavets 317.3 
Mean temperature of the flue, boiler 

ee ee ee a a 
Mean ‘temperature of the engine 

WOM acco whe ininns Sows ees 84. 


Total indications of engine counter.11312 
Total number of pump strokes... .45248 
‘* pounds of water evaporated. ,29876.' 


~ 


us 2 wood used to start 

BOR os cinarsinnlete vase eal aiiniee 300 
Total pounds of wood used in coal 

equivalent at 40 per cent....... 120 
Total pounds of coal put into fur- 

MACGR re is ceaels pipe iataian eieianars 3711 
Total fuel, in coal equivalent, 

RO a cota ts Praiers clea gis’e)s 3831 
At the close of the trial there was 

drawn from the grates, pounds.. 511 
Ditto from ash pits, pounds....... 256 
Total ashes and unburned coal from 

both grates and pits, pounds.... 767 
Total unburned coal picked out 

from the above, pounds........ 519 
Total coal consumed, 388381—519, 

SP ras iain spoke pinta eee a 3312 
Total ashes, 769—519, pounds..... 248 
Percentage of ash in coal......... 7.48 
Total combustible consumed, 3831 

at), MOUDOR 66s cc's ack sleenees 3064 


ACTUAL .DUTY OF THE PUMPING ENGINE 
DURING THE TRIAL. 
Total head against pump, net, per 


square inch, pounds........... 53.6 
Mean area of plungers, square 
inches ..... AA Re na ARE AN ARE 236.994 


Total indications of the counter. . .11312 
Feet traveled by the plungers at 
each indication of the counter... 12. 
Total coal consumed, pounds... .*. 3312 
Hence, duty was (foot pounds per 100 
pounds of coal), 
236.994 53.612.67*11312. «100 _ 
~ 9812. hailed 


67 


54,970 264 
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TRUE DUTY WITH WHICH THE ENGINE SHOULD 
BE CREDITED. 

As previously stated, the feed water is 
ordinarily supplied to the boilers at a tem- 
perature of 130° F., instead of the tempera- 
ture named during the trial, viz., 74.561. 
Hence, the actual duty, as previously given, 
is less than the duty which should fairly be 
credited to the engine. | 

The thermal units imparted to one pound | 
of water at 74.56° in converting it to steam 
at 53.69 pounds absolute pressure (38.985 
pounds gauge), and superheating it to 
a temperature of 352.5°=1150.78 thermal 
units. 

The thermal units which would be im- 
parted to 1 pound of water at 130° to steam 
at same pressure, and superheating as given 
above = 1095.17 thermal units. ~ 

Hence, in consequence of using the cooler 
feed water, the consumption of coal was in- 


creased in the ratio of 1150.78 to 1095.17, or | 


Fig.2. 


at 


observed 
pressure... 
Pounds of water that would have 


temperature 


and 


been evaporated per pound of 
coal at observed pressure, had 
feed water been at 130 


Section at ALB, 
SECTIONAL PLAN OF BOILER 
5.078 per cent., bringing the duty of the 


engine up to 57,761,517 foot pounds. 
EFFICIENCY OF THE PUMP. 

From a mean of several sets of indicator 
cards taken at wide intervals during the trial, 
the percentage of the pressure on the pump 
plungers was 90.775 per cent. of the pressure 
on the steam pistons, the water pressure on 
the plungers being taken at the same time the 
cards were taken from the steam cylinders. 

SUPERHEATING. 
Mean observed steam press- 

ure at boilers, by gauge... 3 
Mean barometric pressure 

(29.938 inches mercury)... 
Mean 

evaporation, 

inch 
Temperature of evaporation 
corresponding to this press- 


Lt 


.985 pounds. 


0p. * 


absolute pressure of 


per square 


69 


ORES Sano eer 285.7 F. 
Mean observed temperature 

of steam in main steam 

ONG og gxahene s020Neon es 352.5° F. 
Degrees which steam was 

superheated.......+.-+.-- 66.8° F. 
Thermal units imparted to 

each pound of steam in 

superheating (66.8 x 365)... 24.38 


Thermal units required to 
evaporate 1 pound of water 
from 74.56° F. to saturated 
steam at 53.59 pounds, =1126.4 

Increase due to superheating. 2.16 per cent, 


HOURLY QUANTITIES. 


Pounds of coal.......2200 sesecse 213.7 
“ COM DUBEIDIC. 6 cic o0:s0'n 197.7 
af coal per square foot of 
BTALC. .ocrccreecorccrers NP APE 4.115 
Pounds of combustible per square 
foot OF PTAC... va ccccccerseees 3.807 
Pounds of coal per square foot of 
PVG GUTIACO. «occ ccceec ec: erscaee 0.0794 
Pounds of combustible per square 
foot of fire surface...........+.. 0.0656 
Pounds of feed water per square 
foot of fire surface........ 0.64 


EVAPORATION. 
Pounds of water per pound of coal, 








9.027 








|Pounds of water evaporated per 


pound of coal,from and at 212 
F., taking into account the super- 
10,742 


The quantity 10.515 represents the actual Pounds of water evaporated per 
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Pounds of water evaporated per 
pound of combustible at observed 


temperature and pressure 


Pounds of water evaporated per 
pound of combustible at observed 
pressure had feed water been sup- 


plied at 130° F 


Pounds of water evaporated per 
pound of coal, from and at 212° F., 


neglecting superheating. ... 
evaporation 


(Factor 
1.1648.) 








of 


being 


Meanipressure 19.6 Ibs.pe 





 ~Fig.41. | 








SECTIONAL VIEW OF BOILER. 


10.22 


10.515 





Top « 


9.7508 


| | 
| | 
| | | 
ENG|NENO,IPistonrodend. | 

| 


tity 10.742 represents what the evaporation 
would have been if the steam had been sent 
to the engine dry saturated, and supposing 
the products of combustion to have been 
cooled to an equally low degree. 
Pounds of water evaporated per 
pound of combustible, from and at 
212° F., 
Pounds of water evaporated per 
pound of combustible,from and at 
212° F., taking account of the 
superheating 


neglecting superheating. 11.358 


Measure to outside of lines _ 


q.incn 
| } 








f this line is atmospheric line 


Top of this line 1s vacuum 





| Measure t outside of lin ; e 

ENGINE NO, I Back end. | 

Mean pressure 2 ) Ibs.per.sa.inch | | 

| | 

| | 

| 

Top of this line atmospheric line | 

Mean pr 4 ins.per sq inc 

ee be To} f this line ie vacuum line caaneee e 
INDICATOR DIAGRAMS, 





Pounds of water evaporated per 
hour, per square foot of heating 
(fire) surface, neglecting super- 


ORG i. 5.Wieals Selene Gieeas «nes 0.745 
hour, per square foot of heating 
(fire) surface, taking account of 

gc SSTNGRIG vies ics cries s cceitisien 0.759 


The factor of evaporation given above, viz., 
1.1648, is based on the observed temperature 
of feed water, viz., 74.561° F., and on the 
temperature of evaporation corresponding to 
the mean observed boiler pressure, viz., 38- 
.985 pounds gauge. Taking into account the 
superheating the factor of evaporation be- 
comes 1.1864, 


HORSE POWER DEVELOPED. 


Area of pump plungers, mean, square 


MPIC ete Freee 45s oii wioe A ie cine ee 236.99 
Head against pump, pounds per square 
BUNGE aioe eG trsioretovecs Salk aeak ele Seats eared 03.6 
Mean indications of counter per min- 
UHI or Roe OICRCIEINA Shah kee nee 12.15 
Feet traveled by plungers per each 
indication of counter............. 12.67 
Hlence, net horse power 
286.99 x 53.6 x 12.15 x 12.67 
33000 = 
The efficiency of the engine being, as 
previously given, 0.9077, the indi- 
59.26 
cated horse power 9077= 65.28 


PERCENTAGE OF BOILER PRESSURE REALIZED 
IN HIGH-PRESSURE CYLINDERS, 


|The mean pressure above the atmos 


| 


phere from all the high-pressure 
cards was, pounds per square inch. 15.5 


Mean barometric pressure........... 14.7 
Mean absolute pressure realized in 
high-pressure cylinders........... 30.2 
Mean absolute pressure of steam in 
MERON sg cocoh coho Ce cere rcp idee a ols: 53.60 
Percentage of boiler pressure realized 
in high-pressure cylinders. ........ 56.2 
THE RELATIVE AMOUNT OF WORK DONE BY 
THE HIGH-PRESSURE AND LOW-PRESSURE 


CYLINDERS, RESPECTIVELY, 

The following quantities may represent 
the amount of work done at each end of each 
steam cylinder for each engine, as given by 
the indicator cards: 

High-pressure cylinder, back end, 


right-hand engine............. 6916.8 
High-pressure cylinder piston-rod 
end, right-hand engine......... 6609.4 


High-pressure cylinder, total for * 
both ends, right-hand engine. :. 


l 18526,2 
Low-pressure cylinder, back end, 


right-hand engine............. 7573.0 
Low-pressure cylinder, piston-rod 
end, right-hand engine........ 6968.5 


Low-pressure cylinder, total for 
both ends, right-hand engine... 
High-pressure cylinder, back end, 


left-hand engine............... 6961.8 
High-pressure cylinder, piston-rod 
end, left-hand engine.......... 6584.7 


High-pressure cylinder, total for 
both ends, left-hand engine.... 
Low-pressure cylinder, back end, 





left-hand engine.... ......... 7400.0 
Low-pressure cylinder, piston-rod 
end, left-hand engine ......... 7271.5 
Low-pressure cylinder, total for 
both ends, left-hand engine.... 14671.5 
Total high-pressure work done by 
HOGER GUGINO, oc oc cc ccncecc ... 27022.7 
Total low-pressure work done by 
POG COS ok. aa oc os k cincnc *. 29213 
Percentage of work done by high- 
pressure cylinders...... en: 18.05 
Percentage of work done by low 
| pressure cylinders. ...... 2 51.95 
| POUNDS OF COAL AND WATER USED PER 
HORSE POWER PER HOUR. 


Pounds of coal per hour per net 
| horse power, at observed pressure 


and temperature of feed waier.. 3.606 
Pounds of coal per hour per net 
| horse power, at observed pressure, 

if feed water had been supplied at 

RO rs aca iag'eiie’s Da Gle t's: eae Ac eata ts 3.482 
Pounds of coal per hour per indi 

cated horse power, at observed 

pressure and temperature of feed 

NPM crear ata te te eas ale ata ‘aratars olaie 3.27 
Pounds of coal per hour per indi 

cated horse power, at observed 

pressure, if feed water had been 

MIONICG OF TOO Tic icc ccees cca 3.11 
Pounds of feed water per hour per 

Ot TOMS MOWER. 6c ic acacacasces 32.538 
Pounds of feed water per hour per 

indicated horse power .......... 29.52 
STEAM ACCOUNTED FOR BY THE INDICATOR 

CARDS, 


Assuming that the independent feed pump 
| took 1 per cent, of the feed water supplied 
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to the boilers, and assuming a clearance of 2 
the 
of 


per cent. at the low-pressure cylinders, 
for 87 per cent. 
the feed water supplied to the boilers. 

It may be well to add that the object of 
this trial was to obtain additional data for 


deciding on the type of boiler to be used 


indicator cards account 


with the improved sewerage pumping engines 
at Boston, and was authorized by Mr. Joseph 
ie city engineer, Boston. The 
trial was conducted under the direction of 
Mr. Leavitt, Jr. The data taken from 
the Worthington engine was merely inci- 
dental. In order to avoid any imputation of 
unfairness, all observations were made jointly 
by myself and by Mr. Dexter Brackett and 
his assistants from the City Hall, 
Sane eee 


The Demand for a New U. S. Board to 
Test Iron and Other Structural Ma- | 
terials. 


Davis, then 


3oston. 


At the Philadelphia meeting of the Ameri- | 
can Society of Mechanical Engineers, one 
session was devoted to a report of a commit- 
tee appointed to consider the propriety of the 
of the movement 
towards the formation of a new board to test 
metals, and other materials. Fol- 
lowing are the proceedings, as stenographi- 


re-organization looking 


iron, steel, 


| strongly 


| tended investigation. 





cally reported for the AMERICAN MACHINIST, 
Prof. Eaurston, chairman of the com- 
mittee gave the history of the board to test | 
iron are steel ests iblished, and related how | 
the commission was finally legislated out | 
of existence just at a time when it was in a 
position to accomplish important results. In 
mentioning some of the work accomplished | 
by the commission, he said: An entirely new 
system of applying testing machines has been | 
ised. The testing machine, designed and | 
built by A. H. Emery for the Government, 
has been found to be of extreme accuracy. 
It has been found, as the result of the me- 
chanical work done by this commission, that 
there is no relation between tests of sections 
of diminished area with those of large areca. 
Heretofore we supposed that there was a 
direct relation between the two. Now, we 
must not only test materials full size, but the 
constructions themselves. The commission 
had got to the point where it was about to 
commence the tests, when the whole thing 
fell through, and it is desivable now that the 
same commission be reappointed to carry on 
the work where the o:d commission left off. 
I presume every engineer, or any one who 
has ever used materials, knows how unsafe 
different materials sometimes are, because we 
do not always know beforehand exactly what 
materials are going to do, The old board 
confined its work mainly to what work 
could be done with the testing machine. If 
there was any fault to be found with the | 
board, it was that they delayed nearly all the | 
work until the testing machine was built. | 
They waited for the testing machine, sup- | 
posing that it was so large a factor in | 
the work to be done that it was neces- | 
sary to have the testing machine before | 
they commenced. I do not say this in 
criticism, because you must remember that 
the circumstances are very different now 
from what they were when this commission 
was established. We commence where they 
left off. There was a work done by the 
commission which has been entirely lost 
sight off. Some manufacturers undertook 
to make compounds of iron and carbon, or 
other materials, never before made. They 
tested them to find out what their hardness 
was, and of exactly what use they were | 
capable. It was found, in the course of these | 
experiments, that many of these compounds | 
were capable of no use, and therefore that | 
was a question that was eliminated at once, 
The reports of this work have never been | 
made, but the material is in existence. As 
far as these materials are concerned, we are 
constantly coming into dark points in metal 
lurgy that need clearmg up. And which | 
never can be cleared up by private parties | 
but only by a government commission. 
I have collected here, mainly from the re- | 
ports of the MLS. census, a few facts, which I 
propose to run over very rapidly, and after- 
wards have them put in print. The amount 
of capital invested in iron and steel during 
the year 1831 amounted to $231,000,000, the 
value of the materials which were manufac- 
tured was $191,000,000, and the value of the 
products amounted to $297,000,000. The 
total production for that year was 7,500,000 
tons; of rolled iron, 2,000,000 tons: of Besse- 
mer steel, nearly 1,000,000, and soon. In 
bridges alone 80,000 tons of iron were used, 
which is equivalent to fifty miles of bridges | 
placed end to end consecutively, With re- 
gard to these structural materials, what do 
we know? We havea whole series of tables 
of factors of safety—formule which were con- 
structed some years ago by foreign engineers 
mainly upon materials not used here, as iron 
of foreign manufacture. Within the last 
fifteen or twenty years we have not only pro- 








| flow in them by pressure. 


duced materials entirely different, from those 
from which these formule was deduced but 
we are manutacturing materials for structural 
purposes almost entirely different processes. 
If any one had said fifteen years ago that 
it would be possible to produce a cast 
iron which would not be attacked in any 
way by aqua regia, or that we should be 
able to produce it in large quantities to be 
used for metallurgical purposes, in place of 
platinum, he would have been considered 
hasty in making such a statement. It has 
been found, since the commencement of the 
labors of the old commissiun, that five per 
cent. of certain materials, added to certain 
kinds of cast iron, makes it almost entirely 


unattackable in ordinary acids; that boiling 
sulphuric acid does not attack, although | 
some of the weak acids do. It has been 


found that ferro silicon is not attackable by 


aqua regia, and could not be brought into so- | 


lution except by a solution of bromine, 

concentrated. We have found a 
good many Bessemer steel companies making 
ferro-phosphorus, which is a material never 
known which can only be cleared up by. ex- 
I might mention that 
by investigation it might be found useful for 
other purposes besides in the manufacture 
of Bessemer steel. 
in our knowledge of metallurgy and 1n our 
use of material until the toric tepemie pro- 
cess was invented. Secondly, we must look 
to the structure of the material. Iron, under 
certain condition of blows, would become 
crystaline, and consequently would not be 
safe material. Much of the iron we use is 
subject to constant vibrations and blows and 
will become weak, if it is not so already. 
We ought to be able to distihguish snch 
irons. We ought to know the best forms 
so as to enable us to use less of such 
material. In order to accomplish this, a 
large amount of time and money and skill 
and experience would have to be brought 
into requisition, and could only be done by 
such a commission as is proposed, appointed 
by the United States Government, not only 
to take the modern materials and test them 
according to the rules that we understand 
now, but also to develop entirely new methods 
of research—chemical, physical and mechani- 
cal—in order to find out exactly for what 
purposes certain materials are used. 

A few monts ago I was called upon by the 
manufacturers of cartridge material to inves- 
tigate what was the cause of the rupture in 
certain conditions of pieces of metal that 
were apparently exactly alike, that were made 
exactly the same way apparently and of the 
same materials—to ascertain why it was that 
a certain piece of material, made of copper 
and zinc would break under certain circum- 
stances while the same material under similar 
conditions would not. In the course of this 
investigation | had occasion to test very large 
amounts of brass or copper and zine, and 
of the alloys of copper and zinc in dif- 
ferent proportions, and came across the as 
tonishing fact, that in firing cartridges made 
for that purpose out of very fine material 
it was possible under certain conditions to 
have a cartridge that could be fired and re- 


| loaded 150 times, and that it was also possible 


gave aut the very first time they 
were fired. St was also found that a cartridge 
that would stand all the tests of which 
cartridge metal was supposed to be capa- 
ble would after a certain time, say three, 
four, five or six months not bear bending 
with an ordinary pair of pincers. Here was 
a case of fatigue of metal. This same con- 
dition occurs in all metal that is ‘* punched.” 
struck uporspun. The production of copper 
in the United States in 1881 was about fifty 
millions of pounds and about two-thirds of 
it was manufactured into brass and about 


that some 


| one-third of this metal was used in materials 
| that were punched, 


The speaker went on to state that the fa- 
tigue in brass under certain conditions was 
so great on account of the pressure that this 
| cold flow would be commenced. Ihave seen, 


| he said this operate so far that the zine actual- 


ly separated from the copper by 


pressure. 
Neither the copper nor the zine, 


but the brass 


was fatigued. I saw this done to such an 
}extent that [ became convinced that under 


proper conditions it would be possible to 
separate metals in alloys by producing cold 
How far we can 
obviate such difficulties as these is not known 
and cannot be known except the conditions 
of its manufacture are observed. It must be 
investigated by the commission as it will re- 
quire an amount of time and expense that no 
single manufacturer could bear. The objec- 

tion has been made to me against the : appoint- 
ment of this board, that every manufacturer 
should make these investigations for himself. 
So he should! We all understand that any- 

body in the manufacturing business should 
make investigations that will give him knowl- 
edge, and will increase his profits and repu- 
tation, 
by a private individual are kept secret and 
thus do not add to the sum of human knowl- 
edge, and if we suppose a hundred manufac- 
turers making investigations, then one hun- 
dred times the amount of mone y that is nec 

essary will be spent and nothing is added to 
the general knowledge of the subject. The 


| Government is the largest consumer of any one 


There are dark points | 


But such investigations being made | 


kind of metal, and next to the Government 
come the railways, but the Government is 
most interested so far as the use of these met- 
alsis concerned. I made a rapid calculation 
some time ago that if three per cent. could be 
saved by the investigation of such a commis 
sion in the amount of iron produced and used 
in structural materials, there would be a 
saving to the Government of about $250,000 
annually. Of course that is an amount which 
would far exceed the expenses of any such 
commission as this, and if the materi il used 
in the construction of bridges and railroads, 


\there would be saved an amount of money 


which would be almost incalculable so far as 
our present knowledge goes, in the fact that 
not only property but ralso a ve ry large num- 
ber of lives would be saved. By studying 
the best forms for their interests is quite pos- 
| sible that other shapes may be found which 
would materially diminish the weight of 

Of course 
things besides 


| bridges and other structures. 
| there are a great many other 


| form alone, that are to be considered. 
|I think it is settled that it is necessary 
|for us to go over what are called ‘‘ the 


factors of safe ty,” and to go over the for- 
mule which are now used by engineers. 
In order to do this it is necessary that the 
commission should have machines and mate- 
rials and almost unlimited means. 
it is settled too that researches that are made 
of sections of diminished area are not to be 
depended on. If you are going to test the 
strength of a bridge, or parts, you must test 
by the full size. Other materials besides 


this way and the quantity and quality of a 
material with a fair test might bring a result 
entirely different from the factors of safety 
that are used now. I think we may say the 
factors of safety we are using now 


overloading our structures, and thus instead 
of making them a source of strength, making 
them a source of weakness. We must look 
in the future to see whether we cannot make 
less material produce the same result. No- 
body but a commission of this kind can make 
ey bg of this character. We must 
make less material do more work. We must 
in fact try to do what the Creator has done 
in rye straw. A rye straw will bear a weight 
of seven ounces, but if the material of which 
it is composed were put in a solid form it 
would bear no weight at all. It is necessary 
for the commission not only to see that the 
quality of the materials is improved, but to 
see that the material is used in the very best 
way; and new forms of material should be 


the least amount of material. 

Some years ago at the Montreal meeting of 
the Mining Engincers, I read a paper on 
the law of fatigue and refreshment of 
metal. This law has assumed propor- 
tions which appear to be much greater than 
[ had thought possible at the time. It 
has turned up since I have been investigating 
the law of fatigue, and other engineers have 
remarked the same thing that there are very 
different kinds of fatigue of which we know 
but very little. I mentioned in the paper 
that | read at Montreal the fact that some 
metals become fatigued by apparent rest, as 
in the case of cartridge metal in one case 
where fatigue was.developed by the fact that | 
no work was done by the metal. There was 
a case of some rings that had been walled up 
in the steeple of a church for nearly two 
hundred years and when they were uncovered 
it was found they were in the form of an im- 
palpable powder. It was supposed at first 
that the rings had oxidized and that the re- 
sult was the oxide of tin, but it was found 
that upon the application of a little heat they 
were restored toa metallic form, The restora- 
tion from fatigue which occurs by rest has 
been better illustrated by a fact which is 
an 
who made a 


of which was shown, by 
cited, to me by Mr. Metcalf, 
great many cannons for the Government. It 
is the law of the Government that any can- 
non which is condemned shall be immediate- 
ly broken up. One of the cannons condemned 
by the Government officials got covered up 
in sand and laid there for 15 years,and when it 
was dug up and tested it was found that not 
only was this cannon not fatigued, but that 1t 
bore an amount of fatigue that could not 
have been borne by an ordinary cannon, 
Metals are not the only things the commis- 
sion ought to examine; in fact every- 
thing that is used in any way whatever in the 
construction of maehines or buildings should 
be examined, I had a discussion some time 
ago with a large firm of boiler makers 
in this city, who told me that when they be- 
gan to draw specifications for making boilers 
‘there were no investigatious satisfactory 
| that they could rely upon for use, and that 
/even in ordinary cases they were obliged to 
go to the iron manufacturers and demand 
certain things of them which the iron manu- 
|facturers told them were impossible to do; 





some things that were absolutely necessary | 


to make the boiler with ordinary safety. Of 
course there was a United States Commission 
which tested boilers. { think there ought to 
be a commission concerning this and all 
| other things of the same 
| ©. J. H. Woopsury: 


zature. 
I think we ought all | 


I think | 


iron used in construction should be tested in 


are the | 
exponents of our ignorance, that we really are | 


set up in order to produce the best effect with | 


known to ¢ innon manufacturers, an example | 
example | 





to favor this measure whether we are con- 
structors or whether we are owners of build- 
ings, or bridges, or structures of any kind. 
There is an amount of failure in general con- 


struction which never becomes known, be- 
cause those concerned in it are very areful 
not to have the methods and failures known. 
In most matters of construction we have only 
a precedent to rely upon, and of course th: it 
precedent becomes faulty when the nature of 
the materials change. It is an axiom 
throughout the physical sciences and the me- 
chanic arts that it is bad policy to work from 
the less to the greater, because the errors are 
augmented,and in the construction of various 
materials the construction is no multiple of 
the construction of a part. Even the data we 
have is largely drawn from foreign materials 
and from foreign experimenters, and even 
those experiments have been carried out on a 
very small scale. The formule we have as 
regards the strength of wooden columns are 
‘based upon the consideration of columns of 
Dantzic oak, a material not known in our 
markets, The tables were made a good many 
years ago and the columns tested were very 
|small, some two inches in diameter,and were 
‘mere models. The st rength of w ooden col- 
umns is a question the Commission should be 
brought face to face to. 

OBERLIN SmitTH suggested that the 
| matter of the re-inauguration of the Commis- 
|sion should be agitated among men of influ- 
ence, whose names should he secured to a pe- 
tition to be sent to Congress. 

Wm. M. Barr: Several years ago I had 
occasion to make a cotton press in the South, 
| and the talk about these machines for testing 
the strength of materials brings to my mind 
now the failure of that press. The top top 
on the press was made of castiron. This 
supported by four wrought iron bolts ax 
inches in diameter,and these bolts had on the 
| top of them cast iron nuts. These nuts were 
made in accordance with the Franklin Insti- 
tute thread. The speaker went on to describe 
the press, and said that, notwithstanding 
every precaution had been taken, in less 
than two weeks after the press was first run 
the platen broke at a pressure of about two 
thousand pounds. He thought the Watertown 
machine would be valuable to test the 
i strength of large castings and the cause of 
their failure. 

W. Barnet Le VAN: It is necessary that 
we make our experiments, not on small di 
mensions, but on materials as they are found 
in practice. Ina good many cases it would 
be impossible to do this absolutely, and then 
it is only by coming as near as we can to 
pratice in forming our judgment on our 
| fucts we observe, that we can do our best en 
gineering work. 
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Built-up Work in Engine Construction. 


By HorackE SEE. 
A PAPER READ BEFORE THE AMERICAN 





SOCIETY OF MECHANICAL ENGINEERS. 


| 
| This paper is intended to treat, in as general 
| and brief a way as possible, of some of the ad- 
vantages resulting from the use of built-up 
work in engine construction. 

It will be desirable for you, 
ceeding farther, to understand what is meant 
by the term ‘‘ built-up,” as applied to the 
subject under consideration. We mean a 
structure formed by the union of several 
simple members, these members or pieces be- 


before pro- 


ing such as can be most conveniently, quickly 
; and economically made, to give the required 
strength. 


Some object to this form of construction 


from mistaken ideas of economy, others from 
a false interpretation of beauty, but the 
largest class from extreme conservatism. 
The advantages can be better 
how 
shown 





understood 
a few the 
in the accompanying 
illustrations, into the 
of a compound marine propeller engine, are 
made. 

The following extract from a letter in 
Engineering, of August 19th, 1881, strikes the 
key note the subject: The fact wall 
doubtless have its influence for all time com 
ing, when the shafts for gigantic steamers are 


of 


by considering forgings 


and castings, 


entering construction 


of 


to be ordered, as it is absolutely impossible 
|to insure that a forging shall be perfectly 
sound and destitute of flaws if, when it leaves 
the hammer, it is such an immense and _ pon- 


derous mass as to weigh fully thirty tons, as 


did the one fitted into the Servia, being even 


tually finished, however, at about eighteen 
tons in weight. All such shafts in future 


will doubtless be built.” 
The same argument applies to the solid 
forked connecting rod, which requires about 
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less 


from 


analogous character. 
platato illustrate this. 


consisting of one fore 


50 per cent. of its weight to be taken off after 
leaving the hammer, with the attendant risk 
of not discovering the flaw until near the 
completion of the work. The impossibility 
of insuring soundness in forgings which re- 
quire from 40 to 50 per cent. of their weight 
to be taken off after leaving the hammer, to 
bring them to the proper finished shape, 
should certainly cause the abandonment of a 
practice with so much uncertainty hanging 
over it, and lead to the adoption of one 
where the hammer can fashion each piece to 
near the required shape, where but a small 
portion of the tough material has to be re- 
moved, and where the risks are a great deal 
All of these requirements are met by 
the built-up system, which has also the addi- 
tional advantage of furnishing to the forge 
such shapes as can be more easily made with 
the fibers of the material running in the 
proper direction. 

With castings the evils resulting 
crowding too much into one piece are of an 
We will take a bed 
Two patterns, each 
and aft and two 


athwartship members have to be made, and | 


the mould for each built up in loam. 
It is quite likely that the moulding of one 
will have to follow the other on account of 


a limited amourt of room in the foundry, | 


either on the floor or in the ovens. In the 
machine shop the largest planing machine is 
called into play and that, quite possible, not 
able to plane more than one piece at a time. 
Each piece will also have to be set twice. 
Here the evil much from the 
weakness of the structure, as from the adop- 
tion of a slow and expensive system. This 


is not so 


system will doubtless have to give place to} 


the built-up, by making each member of the 


bed separate, where but one pattern is re-| 


quired for the athwartship and another for 


the fore and aft pieces. This subdivision also | 


allows you to make the castings in green 
sand. All of the athwartship pieces can be 
planed together at one setting, as well as the 


fore and aft one, on a smaller planer than in | 


the other system. 

This subject could be elaborated, but I 
think enough has been said to call attention 
to and furnish food for reflection upon a very 


of the pudding is not always in chewing the 
bag string,” Mr. S. is not willing to admit 
that I am up to the times in making a cen- 
ter reamer, but I have made and used the 
kind he describes, but did not like them as 
well for the following reasons: first, it is 
more work to make them if filed up to shape; 
second, it is a tool which has a very little cut- 
ting to do, and if properly made and tempered 
will do an immense quantity of reaming 
(unless‘used on hardened steel or something 
of that kind), before it needs grinding, (a 
small amount of which can be done on the 
tool I described, without appreciably alter- 
ing the form or destroying its cutting proper- 
ties), and by which time the point will 
usually be worn off in such manner as to de- 
stroy the correct angle required, and the tool 
should then be re-dressed, or re-turned. As 
made by Mr. 38. it is impossibJe to re-turn 
the tool to gauge for the reason that the ex- 
treme point has been made and ground be- 
low the center line, and a point cannot be ob- 
tained, or the angle gauged, until you take 
off all of the original cone. The following 


‘ 
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Solid Crank - Shaft. | 








Solid Connecting Rod 


important part of steam engine construc- | 


tion. 
le 


LETTERS FROM PRACTICAL MEN. 

Lathe Centers and Center Reamers, 
Editor American Machinist: 

In your issue of April 8th are three com 
munications referring to my articles. 

The first is from Mr. Simonds referring to 
the one on preparing work for lathes; center 
reamers, ctc. 
the article referred to, was written with the 
object of raising my feeble voice against the 
practice which is common in many shops, of 
sending out work without proper centers, 
and was called out by an examination of 
some new machinery sent out to Montana 
from the East, on some of which the turned 





ey) 





Built-up Connecting Rod 


In reply I desire to say that | 


| sketches will show that when the face is 
|made and ground below the center line, 
the only part left which can be gauged is 
the face, hyperbola, instead of a triangle. 
Referring to the engravings, Fig. 3 is a 
which A 
of origi- 


side view and Fig. 4a top view in 
B is the central line, a 6¢ the form 


work had no centers, some did not have the} 


ends squared up at all (only with a file), and 
on squared up ends, ugly looking tits and 
Fhe work referred to 
was made by one of the Eastern shops which 
to turn Now 
mechanic can without 
having his teeth set on edge? Now 
gard to the half center advocated by Mr. 8., 
I will say that I have used a similar device, 
wit: 
section filed like the accompanying engrav- 


burrs had been left. 


claim out first-class work. 


what see such work 


in re 


to a center with a groove of circular 
ings, in which Fig. 1 is a side view showing 


A. 


I used this center on heavy 


groove Fig. 2 is a section view through 


Y. 
made it especially for its convenience in 


r, work and 
lubricating the centers without slacking up. 
the 
point of a graver so as to turn off the burr 
left after the side or squaring up tool. I be 
lieve the chief difficulty with this device was 
that, of the trouble of re-dressing the same 
I Mr. §, 
his center works on ordinary taper 


I have also used the groove to admit 


when worn. would like to ask 


how 
work in a set over lathe; it seems to me that 
it did not 
‘‘the proof i same after dressing back to a 4 ¢, 


it would bore in somewhat if do 


the same on straight work, but 





Fig.t 


nal cone, «@’ b’ c’ shows the attempt to re- 
dH in Fig. 8, is the plane to which 
has been ground or dressed down to, 


i 
», 


dress; 
face 
and ) de Fig. 4, shows the hyperbolic curve 
which is generated by the plane d #, cutting, 
the cone abc, the dotted line }de Fig. 4, 


will show that the resulting hyperbola is the I always use a straight round hole for drill | may be had by applying to the Secret: ry, 
Now this chuck, as shown in one of my former articles, | W. Rae 
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Solid Bed Plate 


is all well enough theoretically, and might be 


practically if the center reamer was a tool 


(or a universal drill chuck). 


I cut off pieces 
of round tool steel of size to fit chuck, about 
215 to 3 inches long, flatten long 
enough to take the set screw when placed 
either end in the chuck, then turn up and 
make reamers on each end. A dozen or so of 
these can be made at one time., Harden all 
over, draw the temper by holding them in 
the center with a pair of hot tongs and plac 
ing them in a tempering sleeve such as I have 
heretofore described. 

The communication is from Mr. 
Alden. I think if there are any who are not 
convinced by the demonstration I gave in 
regard to turning tapers, they cannot help 
being convinced by Mr. Alden’s excellent 
demonstration of the problem. 

The third is from ‘‘ Machinist.” I cannot 
see how his method differs materially from 


spots 


second 


| the one I use to cut a chaser, except, that his 
is not quite as accurate a method of divid 


ing the circle as the one I adopted, neither 


| do I think there would be any great saving 
| of time, especially on a small jeweler’s lathe 


such as I used. I do not now remember the 
size of the wheel I used, but it was as large as 
would swing, and of course I took up all the 
slack or lost motion of feed screw. 

Helena, Montana. Gro. B. Foote. 


Grinding a Screw Tool, 
Editor American Machinist : 

In your column of questions and answers 
in issue of Mar. 25, you answer a question 
with reference to grinding a screw tool the 
proper angle for cutting a square thread in a 
way that I think would hardly be intelligible 
to the one who asked the question. I feel 
like taking exceptions to your use of the term 
‘*bevel square,” but letting this pass, I wish 
to indicate a plan for making a gauge for the 
angle of the sides of the screw tool. 

Take a piece of sheet brass with one straight 





edge. With a scratch gauge draw two lines 
| representing the outside diameter of the screw 
| to be cut, and by using a square draw a line 
| perpendicular to, and intersecting these lines. 
Now say the screw is to be two threads to the 
|inch, or 14” pitch; space to the left on the 
|upper horizontal line from the point where 
| the vertical line cuts it, }’’, and from this point 
| draw a line that shall cut the lower horizontal 
| line at the point of intersection with the ver- 
| tical line. This will represent the angle for 
| the tool. In practice it is better to make the 
| clearance somewhat greater than this, but of 





course never less. 

| The reason for spacing back }” is that this 
is one-half the pitch, which is just what the 
thread has advanced in one-half a revolution, 
| or its diameter. 


| C, E. Srmonps. 
a ae 
| A monster locomotive, which was built at 


the Altoona, Pa., shops of the Pennsylvania 





| 
which had to be fitted to an unmechanical | Railroad, made her initial trip, April 25, from 


taper drill socket, or required any great 
amount of work make it. But in 
what I believe to be the best practice, they 
are a very inexpensive tool to make and are 


to 





B 


Kig.? 


very long lived if properly used. They need 
not cost more than a few cents apiece, and 
when used up could be thrown away almost, 
cheaper than to grind or re-turn them, 

It may of interest to some of your 


readers to know just how make them, First, 


be 


| Broad street, Philadelphia, to West Chester, 
|in charge of the veteran engineer, Andrew 
Chambers. The 120,400 
pounds. The driving wheels are five feet 
and the truck wheels thirty-three inches in 
| diameter. The engine is known as a *‘ double 


engine weighs 


| ender,” and is said to be the largest locomo- 
|tive in the world. On her trip from Altoona 
‘to Philadelphia she made a mile in fifty-nine 


| seconds, 
= ae 
To Soper Cast Iron. — Soldering cast 


iron is generally considered to be very diffi- 
‘cult, but it seems to be only a question of 
thoroughly brightening the surface to be 
| soldered, and using a good solder and a clean 
swab with muriatic acid. Sodium amalgam 
| might be usefully employed for the purpose, 


-—_>e 


The secretary of the American Society of 
| Mechanical accordance with 
| the instructions given him at the last meeting, 

is sending out for signatures, copies of a 
memorial to Congress asking the appointment 
|of another Commission to test iron and other 
It embodies the points 
presented in the address of Prof. Egleston, 
(which appears on the opposite page). Copies 


Engineers, in 


structural materials. 


oo 
» ws 


9 Broadway, New York, 
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EDITORIAL ANNOUNCEMENTS. 

GE Positively we will neither publish anything in ou 
reading columns for pay or in consideration of advertis- | 
ing patronage. Those who wish to recommend their 
wares to our readers can do sv as fully as they choose in | 
our advertising columns, but our editorial opinions are | 
not for sale. We gire no premiums to secure either sub- 
scribers or advertisers. 

ee Lvery correspondent, in order to insure attention 
should give his full name and address, not for publica- 
tion, but as a guarantee of good faith. 

Gee We are not engaged in procuring patent rights, or 
in selling machinery ; nor have we any pet scheme to | 


} 
| 


advance, or hobby to ride. } 

Ge We invite correspondence from practical machin- 
ists, engineers, inventors, draughtsmen, and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

Goer Subscribers can have the mailing address of their 
paper changed as often as they desire. Send both old 
and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 





|a commission must be more « 
(ed than is usually 


| effect to disarm in advance, 
| in 
|result from their use, 
| sary that we increase our knowledge of their 
;}ous combinations of 
|some way it should be increased, 


of materials as have been made, and the data | 


| gineer and the manufacturer on this subject 
|lack most of the essentials of completeness. 


| pose 
| is really needed, 


| benefit of 


| The Philadelphia Meeting of the American 
Society of Mechanical Engineers, 


The recent meeting of the American So- 
ciety of Mechanical Engineers at Phila- 
delphia was undoubtedly the most important 
one yet held by the society, the good attend- 
ance and general attention to the business in 


hand attesting to the interest of the members | 


in the proceedings. A large number of im- 
portant papers were read and discussed, the 
only difficulty in this respect being a lack of 
sufficient time to devote to this purpose, it 
being necessary to cut 
many 
were 


the discussions short 
while in others papers 
passed without discussion, and still 
others read only by title. 
more substantial benefits of this meeting will 
be the remembrance of the manner in which 
the society, as a body, and the members, in- 
dividually, were received and welcomed by 
the citizens of Philadelphia. In regard to 
this, that 
the manner and spirit of the welcome was 
perfect, and, as we happen to know, 
fully appreciated. 

Perhaps one of the most noteworthy things 
in connection with the meeting, the import- 
ance of which our excuse for briefly re- 
ferring to it, was the entire unanimity of 
expression in reference to the advisability of 
re-establishing the Government Commission 
to test iron, steel, and other metals and ma- 
terials used in construction. 

It is in every way 
commission was allowed to go out of exist- 
ance, and we believe, 
society, 


in instances, 


it is unnecessary to say more than 


was 


is 


us expressed by the 
that the best interests of the country 
demand that no time shall be lost in its re- 


establishment, and in getting it in such a 


condition that the multitude of our indus- 
tries may be benefited by its labors. There 
should be no difficulty in this, since it is | 


plain to those who give the matter a slight 


| consideration that the benefits to be derived 


from the experimental investigations of such 


the In fact it is 
difficult to see how an argument that it is in 


case, 


|any sense a class measure can be entertained 
| This 


the 
all hostility to 


is fortunate as having 


| the measure. 


We have in this country the ores and fuel 
abundance, but that the 
which constructive materials enter, 


may be 


| cheapened to every one, and that safety may 


it is absolutely neces- 


physical properties and the effect of the vari- 
matter and forms. It 
must be admitted that our knowledge in this 
respect is remarkably defective, and that in 
Such tests 


of which make up the knowledge of the en- 


| Always entirely inadequate for ordinary pur- 


s, the distance between them and what 
widened the 
character of present demands. 

What is needed is the records of tests and 
investigations by the Government, and inthe 
interests of the whole country, for the 
further than inci 
but to the end that every citizen 


is further by 


not 
manufacturers, 
dentally, 


shall not, in paying an increased price for 


NEW YORK, 
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that will never cease, 


what he buys, and in increased taxes, pay 
he has to do for costly and constant mistakes 


as 


until they cease by vir- 
tue of a better understanding of the 
ties and behavior of materials used 
struction. 

What is wanted is not a little information 
covered up with a multitude of patents, or 
hidden as a trade secret, but a comprehensive 
knowledge, free to all, which shall cheapen 
what we buy, add to the general comfort and 
make every railroad or steamship passage, 
every bridge 
safer, 
of the uncertainty that brings about extrava- 


proper 


con 


crossed or structure erected 


We need so far as possible to be rid 


gant and costly use of materials, and some- 
times the construction of 
to life and property. 

The facts as set forth in the report of the 
the 


a constant menace 


committee of society on such tests, and 


Coupled with the | 


unfortunate that this 


venly distribut- | 


probable | 


products into | 


» | shde 
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in the discussion that followed, are so ref 


‘to all, being only more patent to engineers | a 


and manufacturers because they are brought | 
more directly in contact with them, 
difficulty should be experienced in 
about the desired end. 

One of the first steps towards a competition 
with other countries in manufacture is a bet- 
ter knowledge of how to economically use | 
|the materials that naturally come to our 

hands, and if the American Society of Me- 
chanical Engineers shall do anything to the 
accomplishment of this end, it will be to their 
credit, and to the advantage of the whole 
country. 


Thursday the members of the Society, to- 
gether with several ladies and _ gentle- 
|men of Philadelphia, were treated to an ex- 
the river on the propeller 

‘Wilmington.” This was in every way an 
enjoyable affair, the committee who had the 
matter in charge having made every provi- 
sion for the pleasure of their zuests,including 
a collation on board the boat. A stop was 
made at the shipyard of William Cramp & 
Sons, 


cursion down 


where the excursionists were met by 
members of the firm and others in attend- 
}ance, and escorted through the works, wit- 
nessing some of the operations of iron ship- 
building, and inspecting the vessels on the 
stocks in various stages of the processes of 
construction, 

Another stop was made at the shipyard of 
John Roach & Son, and after a brief inspec- 
| tion of the works the party returned to Phil- 
adelphia, where delegations visited the shops 
of the Baldwin Locomotive Works, William 
Sellers & Co., The Southwark Foundry & 
| Machine Co., Whitney & Son, Riehle & Co., 
the Fairbanks Scale Store Rooms, and other 
manufactories. 


While several members of the Society of 
Mechanical Engineers were visiting one of 


ithe large manufacturing establishments of 
Philadelphia, one of these trifling accidents 
against which no foresight can guard com- 
| pelled the stopping of the machinery for a 
‘few minutes. Immediately a philosophical 
deduced the fact that, from the 
number of workmen employed, every minute 
|the machinery was stopped represented a 
| loss to the firm of a day’s time of a single in- 
‘dividual. It is to be presumed he calculated 
that the company should receive five dollars 
for the individual’s day’s work, upon which 
hypothesis he argued them out of about one 
hundred dollars. 


member 


At the Southwark Foundry and Machine 
Co.’s shops are some heavy English planers, 
that, contrary to the usual practice in this 
country, are provided with flat ways and 
slides. Side motion of the table is prevented 
by flat surfaces at the inside of the platen 
s, working against adjustable gibs. An 
fexcellent arrangement for oiling the slides 
| consists of rolls of two diameters situated in 


that no} 
bringing | 


truth in our correspondent’s strictures,and we 
| agree with him that something should be done 
| in the way of bringing around standard work. 
It is impracticable, or impossible to avoid mix- 
ing the work of different manufacturers, and 
|this work should undoubtedly conform to 
some universal standard. 


} 
} 
| © alae 


A Point or Two on Mechanical Drawing. 


At the Baldwin Locomotive Works, Phila- 
delphia, the plan was some years since adopt- 
ed of making all working drawings to a uni- 
form scale of two inches to the foot. Un- 
doubtedly this particular scale was adopted 
for sufficient reasons, but a reason is given 
for the use of some uniform scale that perhaps 
may not have occurred to every one. That is 
that the habit of looking at drawings of the 
different parts of a machine that are always 
of the same proportionate dimensions, as com- 
pared with the parts as constructed, educates 
the eye so it is possible to judge of the effect 
on the general appearance of a mackine of 
the addition of some part, as well as if the 
drawing was full size. In other words the 
machine in all its parts at the reduved scale, 
is in the ‘‘ mind’s eye” of the designer and 
draughtsman, instead of those parts at differ- 
ent scales which he must mentally reduce to 
a common scale, to judge of the effect of 
their combination. 

Draughtsmen are at times more or less puz- 
zled by this, and it is said—-and no doubt 
truly—that the result of constantly working 
ona single scale effectually overcomes all 
difficulties in this respect. 

The scale used is in no way troublesome to 
the workmen, since all dimensions are plainly 
marked, making it unnecessary for him to do 
any measuring. In fact, the adoption of a 
scale not so readily measured with an ordinary 
rule is undoubtedly an advantage, as tending 
to do away with the altogether natural habit 
workmen sometimes have of measuring scale 
drawings in preference to reading the dimen- 
sions marked on them. 

Another point of considerable importance, 
is the fact that there is no necessity for having 
different drawing scales lying around the 
drawing room, special scales being in all cases 
used. This, every draughtsman knows, 
saves time thatis lost in picking up the wrong 
scale when looking for the right one, anda 
saves the mistake, sometimes, 


as 


Iso 
of using the 
wrong scale. 

The drawings are made on different sizes 
of special card board, drawing boards being 
used having grooves in which the card board 
is slid, the surface flush with the 
surface of the drawing board and leaving no 
obstructions in the way of sliding the T square 
The drawings are varnished when 
completed, and should it at any time be neces- 
sary to make alterations in some of the parts, 
the application of alcohol to the part removes 
the varnish, when the desired change can be 
made, and the part be again varnished. 


8 being 


over it. 


oil chambers in the bed. These rolls are The beginning of the drawings are the 
held in contact with the slide by springs, | specifications which, following a thoroughly 


the smaller diameter and a larger part of the 
roll being in contact with the platen slides, 
the motion of which causes the roll to re- 
volve. The larger diameter, which is simply a 
flange,in revolving carries the oil up from the 
chamber and distributes it on the small part 
of the roll, and also lubricates the side bear- 
ing. These planers are severely plain as 
compared with most American tools, looking 


systematized course, appear as working draw 
ings. To add to the gencral completeness 
the drawing room is large, pleasantly located, 


and fire proof. 
5 ee 


A Sunbury, Pa., correspondent writes us : 
“ W.F. Beardsley, M. Sunbury Shop (P 
& E Div.), has resigned and accepted a simi 





in some of their parts as if special pains had 
been taken to make them ugly. | 

A vertical two-spindle English boring ma- 
boxes of connect- 


chine, used for boring the 


ing rods in place and at one setting, is archi- 


| tecturally much better looking than the plan- | 
|men have contributed liberally to the pur 


ers. | 
———+/>-——_ 

A correspondent, who re- 
quests us not to use his name, writes us in 
commendation of thé agitation on the pipe 
tap and pipe taper question. He suggests 
that there is difficulty in the way of size of | 
pipe threads well 
much abused plumbers and pipe fitters have 
to shoulder the blame that ought to attach to | 
the manufacturers follow any 
There is too much | 


a manufacturer, 


as 


as the taper, and the | 


who do not 


standard, if there is ene, 





janda gold watch 


| evidence of the high reg 


lar position in the Pennsylvania Co.’s shops 
at Wellsville, Ohio. Dolbeer, foreman of 
the machine shop has been appointed fore 
man of the machine shop at Renovo, Pa., 
succeeding Henry K. Stout, who has been 
appointed M. M. of the Sunbury shop. The 


chase of testimonials of their regard for their 
retiring officers, purchasing for Mr. Beardsley 
a silver service of five pieces costing $135 
for Mr. Dolbeer, costing 
$85. These presents are particularly valua 
ble as being the spontaneous and voluntary 
offering of the They an 
rard and appreciation 
the men for 
two officers who are certainly capable 
efticient. 


men. constitute 


existing in the minds of these 


ind 
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Literary Notes. 


THE UNIVERSAL CALCULATOR, containing com- 
plete and simple instructions for performing all 
business calculations, as well as those constantly 
needed by mechanics and artisans, with marvelous 
accuracy and “eg itch. Price ye 00. Published 


by W. H. Wythe, Red Bank, N.. 

This book of instruction is pubes by 
an instrument consisting of four circles 
drawn upon heavy card board. 11” x 12” in 


size. 

These circles form four concentric circular 
scales, arranged in connection with two mov- 
able German silver arms pivoted to the center 
of the circle, that their may be 
readily set to coincide with any of the figures 
The two outer scales only 


so edges 
upon the scales. 
are used in ordinary arithmetic, while the two 
inner scales are marked sines and tangents 
and are used only for calculations in Trigo- 
nometry. One of the arms is attached to a 
disc of card board and moves with it, 
the other may be adjusted independently and 


while 


is held by a clamp to the edge of the disc, so | 


that when once set the two arms move to- 
gether maintaining 
tween the two arms. 

If one arm be set at 
the other at 2, and the arms then moved by 
the disc until the first comes to 2, it will be 
seen that the other will stand at 4 and so on, 
the proportion remaining constant however 
the arms are moved. The rule for 
calculator may be briefly stated as follows. 
As any number at the first arm is to any num- 
ber at the second arm (and the arms move 
together), so is any other number at the first 
arm, to the number at the second arm. It 
will be understood from the foregoing that 
any problem in the rule of three or simple 
proportion may be solved by the calculator. 
It is also capable of being used similar to the 
slide rule and it is claimed with 


the relative distance be- 


1 on the scale, and 


engineers’ 
greater precision. 











()UESTIONS % 


Under » this head we propose to answer “ques: 





tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 

(157) Will you please tell mé a suitable | 


taper for small reamers for dowel pins? A. 14’ to 
the foot answers very well. 
(158) C. 5. Milwaukee, Wis., 


Will you tell me if it is practicable to run a rotary 


Bs; 


valve on a small steam engine by gearing? A. Yes. 
(159) <A. A., Calais, Me., asks: 1. How 


would a coupling to es steam radiators be- | 
. Probably well if better | 
any | 


tween cars be received? 
than anything at stall in use. 
in usey A. Yes, several varieties. 

(160) J. K. F., Detroit, Mich., asks: Can 
a sprung planer bed and cut ways be adjusted suffi- 
ciently accurate for practical purposes without re- 
We think it would be difficult to make 
job of it. 


2. Are there 


planing? A. 
a satisfactory 
(161) W.35., Grand Rapids, Mich., 
1. Can you tell me how to harden copper plate? A. 
Copper nn ean be hardened by rolling, by ham- 
r by submitting to a heavy pressure. 
soft ¥ 1. Heat toa 


mering, me 
How can 1 make brass plate 
cherry red and plunge in water 

(162) E.F.L., Lancaster, Pa., 
are having trouble with the tuyeres in our 
They burn out very rapidly. 


We 
black 
They are 


writes: 


smith fires. 


set 1)’’ to 2’ below level of hearth. I think they 
would stand better if set 4’ to 444” below. Am I 
right? A. We do not know what forges you are 


using, but on general principles we think you are 
right. 

(163) W. W. R., Macon, Ga. 
what speed should a smooth iron dise be run to cut 
iron and steel? A. Henry Disston & Sons, Philadel 
phia, of whom we inquired, courteously reply as 
follows: “In common practice “ov, 
iron and steel (say 40 to 44inches diameter run 
from 55,000 to 65,000 feet on the periphery per min 
20,000 to 25,000 feet per minute used to be con 
Some parties in England have run 


At 


asks: 


dises for cutting 


are 


ute. 
sidered ample. 
them 80,000 to 85,000 feet, so we are informed.” 

(164) R.M. P., Savannah, Ga., 
you tell me how to tin ¢ haplets, anchors, ete.’ A. 


Can 


asks: 


You must first remove the scale so as to get a clear 
surface. If of cast iron this can be done onan 
emery wheel. If of wrought iron they can be 


ground clean, or immersed in a solution of sul 
phuric acid and water, then scoured and washed 
with pure water. Then heat hot 
tin, sprinkle over with sal-ammoniac and apply the 
tin, wiping off the surplus. If doing in large 
tities the tin can be melted in a pot, and the pieces 


dipped in the melted tin 


enough to melt 


quan 


using the | 


asks; | 


asks: | 
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(165) F. N., Youngstown, Ohio, writes: 
I wish to drive a machine 3,000 revolutions per 


minute, from a shaft running 45 revolutions. There 
will be two intermediate shafts between the main 
shaft and the machine. How shall I calculate the 
diameters of pulleys for this? A. You should cal- 
culate on losing about 8 per cent. of speed by slip 
of belts, or say 240 revolutions. Add this to the 
proposed speed and calculate the pulleys as if you 
were to run 3,240 revolutions. As you do not seem 
to have fixed upon the size of any pulley, the best 
way is to assume such sizes as appear most con- 
venient, determine the speed you will get from the 
combination, and if necessary change the assumed 
size of one or more of the pulleys till your speed is 
right. With any known diameter of pulleys, to tind 
the speed the machine will run; multiply the number 
of revolutions per minute the driving shaft and 
the diameters of the driving pulleys together; then 
multiply the diameters of all the driven pulleys to- 
gether, and divide the former by the latter 
that you have a 12 foot pulley on the main shaft belt 
ing to a 4 foot pulley on the second shaft. On the 
second shaft an 8 foot pulley belting to a 2 foot pul- 
ley on the third shaft. On this shaft a 3 foot | 
belting to an 8” pulley onthe machine. The 
pulieys are 12, 8 and 3 feet, and the driven are 3 feet, 2 
feet and 8 2, of afoot. Multiply together and 
xX 12X8x3 and 3xX2x2g=4. Then 12,960 
divided by 4 equals 3,240 which is the correct speed. 
These sizes of pulleys may be changed to suit cir- 
cumstances,determining the results as above. More 
direct means of determining the sizes may be 
ployed, but this method is simple 


stood. 


of 


Assume 


ulley 
driving 


‘or 
12,960, 


em 
and easily under 











Transient Advertisements, 50 cts. a line for each in 
sertion under this head. {hout seven words make a 
ine. Copy should be sent to reach us not later than 


Thursday morning for the ensuing week's issue. 


We TECELCE 
matters of 


numerous inquiries relating specially to 
private interest. While 
our Triends, we would suggest, that an advertisement 
or } three lines under this heading will usually 
develop the desired information easily and quickly. 


desirous to obliqe 


hwo or 








Portable Holt M’fg Co., 
rresses & Dies. 


James W. See, 


Forges, $10. 
Ferracute Mach. Co., 
Consulting Engineer, Hamilton, O. 
| Pressesand Dies. Ayar Mach. Works, Salem, N. J. 
Latest and best books on Steam Engineering. 
| Sendstamp for Catalogue. F. Keppy, Bridgeport, Ct. 
Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. 
C. Hoadley, Engineer and Expert, 
Federal, Boston, Mass 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Do you manafacture Hardware or House furnish- 
ing goods you wish sold in New York? If ad- 
dress Manufacturer’s Agent, care of AM. MaCHINIs?, 


Richard’s Indicator, nickel-plated 


29 High St., 
cor. 


SO, 


For Sale—One 


and in good order. Address, H. L. Butler, E. High 
street, Germantown, Philadelphia. 
Machinists’ Bench Tools; largest stock in the Uni- 


Send for Machinist Catalogue,212 pages. 
607 Market st., Philadelphia. 


ted States. 
Tallman & McFadden, 


| ‘How to Keep Boilers Clean,” and other useful 
information for steam users and engineers. Book 
‘sent free by the publisher, Jas. F. Hotchkiss, 84 
John Street, New York. Mention this paper. 

J. E. Kelley, New Haven, Conn., a roofer of long 
experience, writes to T. New, 32 John street, N. Y.: 


Your process for manufacturing Prepared Rooting 
is perfect, giving entire satisfaction 


‘* Slide Valve Gears,” by Hugo Bilgram, published 
| by E. Claxton & Co., Phila., describes the easiest 
method known for correctly proportioning slide 
valves, link-motions and cut-off gears; price, $1.00. 


| 

| Russell & Struthers, Wax Process for making out 
jline engravings. Specimens each week in the 
| AMERICAN MACHINIST. We also do Map Engraving 
facilities. Russell & Struthers, 


| with best 59 Park 


Place, New York. 

“Steam Economy.” by Alfred Wilkinscn, M. E., 
123 N. 4th St., Philadelphia. Tells how to use the 
indicator. Points out and remedies defects in Steam 
Engines Illustrated with numerous diagrams. 
Great variety of practical information for steam 
users, 124 pp., cloth, $1.00 by mail. 

If you desire to keep pace with the daily prog 
ress and deve lopment of Telephon Telegraph 
and Electrical matters, have a copy of the New 
YorK REVIEW OF THE TI LEGRAPH AND TELEPHONE, 
sent to your address. Only $2.00 per annum, George 
Worthington, Editor and Proprietor, No. 23 Park 
Row, New York. P.O. Box 3829 

Machinery for Sale All in good condition, and 
some of it quite equal to new Ames’ Engine 
Lathe, 13 in, swing ( ft. bed; Prentice Foot Lathe, 
10 ins swing, 4 ft. bed: Pratt & Whitney Hand 
Miller ; Stiles’ Power Punching Press, 400 Ibs, Fly- 

| wheel; Leach eens Wire Straightener Ss. 
McHenry, 927 Filbert st., Philadelphia. 

“Sibley College of Mechanie Arts, Cornell Uni 
versity.—Entrance examinations will be held June 
izth and September lith, 1882 For the register 
and catalogue just issued, containing reorganized 
courses of instruction, scientific and practical, in 
cluding draughting, machine construction, general 


ete., apply to the President of Cornell 


Ithaca, N. Y 


Bound Volumes and P. 
furnish Volume 3of the 
taining the full 52 issues of 
taining the 53 issues of 1881, 
ready to ship by express, for four dollars, Either 
volume unbound, three dollars. ‘ Patent Binder’’ 
for the AMERICAN MACHINIST holds 53 weekly issues 
in good shape. Sent to any address by mail for 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton Street, New York. 


Ealy’s “Blue Book,’’—Special classified list of 
Machinists, Machinery, Railway, Engine and Boiler 
Makers supplies, etc., with financial standing and 
paying qualities of all dealers and manufacturers 
Much more convenient and reliable than anv other 
work of the kind published. We also furnish full 
detailed written reports rial rate to July 1, 1882 
The Jonn W. Earty Company, 51 Chambers street, 

rborn street, Chicago, IL 


shop work, 
University, 
atent Binders. We 
AMERICAN MACHINIST, Con 
1880, or Volume 4, con- 
neatly bound in cloth, 


can 


New York or 7% Dea 


| Ind., 


Cleveland, O. | 
Bridgeton, N.J. | 


& John Barnes, Rockford, Ill. | 


| to erect machine shops. 


| have purchased nearly all the 
| posal in Pittsburgh. 


| st 


Cumberland-Blossburgh Coal; the best black 
smith coal in the United States. Free from sulphur 
and earthy matter. Never clinks; f apg 3 a perfect 


weld. Shipped to all points west by C. C. & E. M 
Johnson, Room 21, Coal Exchange, P nist gh, Pa. 

*Extracts from Chordal’s Letters,” the most 
interesting mechanical book published. A great 


variety of mechanical and business topics treated 
ina wise and witty way that will be instructive to 
old and young mechanics, and intere sting toe very- 
body. Asmany as 130 copies have been sold in a 
single shop. Over 40 Humorous illustrations ; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 
any address. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York 
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Ss 
There is a good demand for saw-mill machinery 
in most parts of the South 
The Sandy Hill, N.Y., Iron and Brass Works have 


commenced a new foundry building. 

Carter & Stevenson, of St. Louis, have leased the 
Lynchburg, Va., Iron Works for a term of 
The works include foundry and machine shops. 

Oliver Bros. & Phillips, Pittsburgh, Pa., 
completed a new foundry 80x50 feet. 
equipped. 


years. 


have 
It 


just 
is well 


Massillon, O., has donated $6,000 and 144 acres of 
land to a new glass works 
that city. 


about to be started in 


The new shop of Coleman & Comings is at Mid- 
dletown, N. Y., not in Connecticut as we had it in 
a late issue. 

The new Indianapolis Car Works, Indianapolis, 
now employ 592 men and are turning out 
freight cars and 108 car wheels a day. 
Gloversville, N.Y., employs usually 
about 16 hands in manufacturing small power en 
and sewing 
machinists 


Frank Curtin, 


gines machines. He complains that 
are very scarcein that village, 

John Roach has over 2,000 men employed at Ches 
ter, Pa., 
tonnage 


on 13 vessels representing an aggregate 
He has built over 100 
sels in eleven years, costing in all $25,000,000, 
\t Lowell, Mass., Cole & Nichols are 
an extension to their foundry the present season. 
The will be 46 by 100 feet, and will give 
them when completed, a structure 170 by 70 feet 


of 27,000 tons. ves 


to build on 


extension 


The erection of a very complete machine shop, 
With a heavy steam hammer, will increase the 
of hands employed by the Bass Foundry and Ma 
chine Company, at Fort Wayne, Ind., 

Samuel ?. Hedges recently purchased a piece of 
property in Greenport, N, Y., for $3,000, 
Work on the 
It is to be 3 


to 800 men. 


on which 
first building 
has been begun. 75 feet 


The 


8 by 


Edgar Thompson Steel Works, it is stated, 


mill cinder on dis- 
They propose to use it in man 
ufacturing steel by the 
The Bric ge-Be 

Louis, Mo 
tion for the 
department 


basic process 


sach Manufacturing Company, 
. is building a 230x80 foot 


of 
brick addi 
purpose of enlarging its moulding-room 


The Defiance Machine Works, 
propose building this Spring 


at Defiance. Ohio, 
a brick machine shop, 
in height and 66x132 
employed 


three stories and basement 


feet. At present 125 men are 


Wilson and Shugart, engineers and machinists 


| pany 


} man 


mining purposes. 


12 | 


| Mass 


9 





A. Aller, of 
There is 


109 Liberty Street, 
good demand 
Korting Condensers for steam ¢ 


New York, writes 
being made now for 
Have taken 
condensers within the past ten 
also selling a great many Korting 


a 
igines 
orders for six large 


days. We are 


Double Tube Injectors, and our busines is contin 
ually increasing in all of Korting Steam Jet ma 
chinery. The outlook for 1882 bids fair to show 


double the sales of last year 

S. W. Putnam, who has been for 20 years con 
nected with the Putnam Machine Company, of 
Fitchburg, Mass., has withdrawn from that com 
and is building new shops at Fitchburg. The 
business will be conducted under the name of the 
Putnam Tool Company, and will be for the manu- 
facture general line of machine tools. The 
building at present to be erected is a shop 128x 42 
feet and three witha basement 42 x 63, 
Mr. Putnam has hada thoroughly practical expe- 
rience lt 
tice, 


ofa 


stories hich, 


Lall the details of machine work and prac- 
from the work of an apprentice and 
in the through the office and 
rement of the business, which will 
great value in his new enterprise 

J. H. Morse and his son, F. H. Morse, have lately 
purchased the machine shop and tools complete, 
formerly owned by Dr. H. H. Hill, of Augusta, Me. 
The new firm propose to carry ona general machine 
repair shop, and will have full facilities for the 
manufacture of special machines, orders for which 
they propose to execute from inventors and pat 
The junior member of the 
firm has been foreman in the works of the Whittier 
Machine Co., Boston, Mass.,and later has had charge 
of manufacturing a special machine in Boston for 


journey- 
shop, general 


manag prove of 


entees of new designs. 


The business will be run under 
the firm name and style of F. H. Morse & Co., Au 
gusta, Me. 

The American 
, of which 


Watch Tool Company, 
Webster 
busy 


Waltham, 
is general man- 

the past few 
months, and is engaged upon machinery for most 
of the leading watch and e! 
the United States and some foreign orders. 
employ 60 workmen and turn out 
The 
cern is to superintend the erection and equipment 
of watch factories. Among those 


Ambrose 


ager, has been very during 


ock manufacturers in 
They 
jeweler’s 
principal business of this con 


one 
lathe every day. 


already erected 


| may be mentioned the Waterbury Watch Company's 


factory, Waterbury, Conn., which is said by compe- 


tent judges to be one of the finest equipped in the 


| world. 


toree | 


It was built for a production of 1,000 
watches per day. 
E. P. Bullard, 14 Dey Street, New York, has quite 


| recently purchased the buildings and property for- 


| spinning 


formerly with the American Machine Company, 
have opened an establishment at 314 Green. st., | 
Philadelphia,for the manufacture of machine tools 

Curtis & Co., St. Louis, Mo., will soon begin the 
erection of extensive factory buildings on three 
blocks of ground on the river front. They will in 
clude saw works and an extensive general machine 
shop. 

The Knowles Steam Pump Works, 86 Liberty 
street, New York, and 44 Washington street, Bos 
ton, have issued a new catalogue in the finest style 
of typographic art. It contains a number of fine 
wood engravings, The cover is in the most ap 
proved wsthetic taste. 

The Ferracute Machine Co., Bridgeton, N. J., has 
just issued a revised price list on one sheet, de 
scribing (with cuts) acomplete outfit of can-mak 
er’s tools, all that are required for meat, fish, fruit 
and vegetable cans. It appears from this circular, 
that an outfit of tools for a can factory running 
four or five men, and making 1, 2 and 3 pound 
fruit and vegetable cans (about 3,000 a day) costs 
only $415 For ambitious mechanics and others 
who have saved a little money, the business of 
making cans. seems to be a good one rhe Ferra 
cute . has sold hundreds of these outfits within 
the last two or three years The circular will be 
| mailed to any one who asks for it 

Inarecent issue of the ron Trade Circular of 
Birmingham, England, we find the following: 
‘Trade in the local engineering branch would 
seem to be very active just now; and in order to 


meet the great inrush of orders lately experienced 


for steam engines, boilers, pumping machinery,and 
machine tools, Messrs. Tangye are under the neces 
sity of again extending their works. The demand, 
vhich runs largely upon engines and machine tools, 
is chiefly for Mexico, South America, Australia, 
Russia, and France lhe magnitude of the orders 
from Mexico and the South is especially satisfac 
tory, in view of Amrican competition and the 
activity of Yankee commercial agents in those 
markets The new buildings now in course of 
erection for Messrs. Tangye are calculated to 


accommodate 500 additional workpeople 


| merly occupied by the 
| Bridgeport, 


Bridgeport Lock Company, 
The lot is 95 feet wide by 
feet long, and fronts upon the railroad. The build 
ings are four stories high with basement, have a 
of feet and were 
erected by the lock company in 1875. The power is 


Conn 





floor space about 82,000 square 


furnished by a steam engine and _ boiler of large 
capacity. Convenient out buildings adjoin the 


premises 
\ part of 
manu 


and advantages are offered for enlarging. 
the building is now occupied by other 


facturing concerns, and Mr. Bullard has made 


use of several of the floors for the manufacture of 
machine tools during the past two years. He has 
now fitted up the premises for doing a general 


machine tool business,and will soon bring out a new 
planer 

The Southwark Fi 
Philadelphia, Pa. 
about 


sundry and machine Company, 
under way in their shops 
50 Porter-Allen high speed engines, from 25 
They are a pair 
of large reversing engines for rolling-mill work, be- 
other machine 
many heavy 
make. They are 


have 


to 1,500 horse power also building 
This com 
of them 
putting in an upright 
pulley boring and turning machine, from the Niles 
lool Works, Ohio, to which they are 
adding an extension to enable them to turn pulleys 
up to 26 feet in diameter. One large room of the 
works is fitted up with special tools and machinery 
and devoted to the of the 
used with their eng Grant Bogert, 
L. I to be 
turning the peculiar shaped counterpoise or central 
the governors 
“dd with a 
handling 


sides a variety of work. 


pany is adding tools, some 


of English 


Cincinnati, 


manufacture 
«& 


governors 
rines, Flushing, 
ire building a lathe used in this room for 
weights of The erecting shops are 


arrange convenient system of cranes for 


heavy machinery, and a steam crane in 
the foundry expediates the handling of heavy cast 
flasks, ete 


comparatively 


\ new industry, that of copper 
, has been introduced in Lawrence, Mass. 
As is well known, the old and familiar way of man 
ufacturing vessels of copper and zine 
rivets and the 
copper 
lathe, and 


of hammers, 


has been by 

\ circular 
thickness 
twinkling, without 
rivets or soldering iron 
a kettle, without a break 
fiber of the material. 
kettle being formed en 
The 
portion 
sheet 


hammer, 
of 
placed on the 
the 


soldering iron 


piece sheet of is 


ordinary 


na 
ust shears 
is spun into the shape of 
or single 
the 
tirely from the original circular copper sheet. 
kettle breasts, 
for the 
per metal and double-seamed tothe pit, so that the 
are under the of the kettle and forms a 


strengthening rib upon which it rests when in the 


weakening of a 


Phere are no jointures, 


sides, and a strengthening 


spout are forme a of one piece ot cop 


seams side 


stove. Ladles and other utensils in copper 
re formed in the same 
the lathe into 
tinning room, where the 
buff- 
to the plat 
sired plating is given 


ire the only 


and 


, cuspadores, ete man- 
When the kettle is spun 
itis taken to the 
interior is tinned. It 


ing room and is polished 


zine 
ner. from 
shape, 
afterwards 
and 


goes to the 
thence 
ing room, where any de The 
kind this side of 


~ Boston 


works at Lawrence 


Connecticut, and are overrun with orders.- 


| Commercial Bulletin, 
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COOKE & CoO., CooKE & BEGe@as, 


Dealers in MACHINERY AND SUPPLIES. 


Machinists’ and Engineers’ Supplies. 


New York, April 27, 1882. 
The demand for machine tools continue s good 


but during the past four weeks there has been a 6 Cortlandt Street, New York 
gradual decline in the demand for small tools, set ua ‘ ° 
screws, taps and dies, and other manufactured AGENTS FOR 


goods, orders are small Manufacturers are busy. 

The condition of the Pig Iron market remains 
quiet but firm in tone with transactions of a retail 
character. Both buyersand sellers maintain their 
conservative disposition 

We quote prices as follows: Foundry No. 1, $25 
to $25.50; Foundry No. 2 X, $24 to 24.50; Grey 
Forge, $22 to $22.50; Foreign Iron is as a rule sold 
pre vious to : arrival so that little finds its way to 
the stores. We quote: G artsherrie, at $25 to $26; 
Coltness, % to $26: Glengarnock, $24 to 24.50; 
Carnbroe, 350 to #24: Englinton, $22,80 to $23; 


The Waters Perfect Gavernor 


Having Adjustable Speed, Automatic Safety 
Stop, Sawyer’s Lever, and Solid Composi- 
tion V alves and Seats. 


ALSO, 


SUPPLIES 





D 





Somerville, #25: Steel and Iron Rails are fairly 
active. C Copper is quiet at 18c. to 18l4c., for Lake 
Superior; Banca Tin, 29¢, Straits and Malacca, 
2234. to 321 .c.; Billiton and Australian,23c.; Lead, For Machinists, 
5c.; Spelter Domestic, 53%4c.; Antimony, Hallett’s, 

1214c. to 12léc.; Nevada, 12%4c. to 125¢c.; Cookson’s Railways, Mills, 
14%¢c. Mines, &c. 





“WANT ED— 


* Situation and Help*’ Advertisements, 30 cents a 
line each insertion. About seven words make a line. 
Copy should be sent to reach us not later than Thursday 
morning for the ensuing week's issue, 


Please send for cir- 
cular and state that 
you saw the adver- 
tisement in this 
paper. 








Foreman Pattern Maker samtes. Apply to Watts, 
Campbell & Co., Newark, N. 

Wanted—A situs ition bya a chanical Draughts- 
man. Address A-N, Box 4, AMERICAN MACHINIST 

Wanted—A thoroughly competent Mechanic a 
Draughtsman. Address 8. 8. wnt iy Bo Co., cor. 
Eleventh Ave. and 27th St., New York Cit 

A practical Locomotive and Car drenghimean 
wishes a permanent situation. Address ** Valve,” 
care AMERICAN MACHINIST. 

Wanted —By a young man a position as foreman 
and draug chtsmi un, now oce a a similar — ic 


epee rome ad HR ADL ES CUSHIONED HAMME! 


W: ante d p ractic on Mac hini st with some capital | | } 
BRADLEY &COMPANY 3‘ RA 


‘OUGRTON'S BOILER TUBE COMPOUND, 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. | 


SAVES FUEL, LABOR AND REPAIRS, 


an OU Gia DTOzatT dé ¢o. 
15 Hudson and 180 Reade Sta.. 


B.Y 








and good references, to take interest in established | 
paying business near Pittsburgh, Pa. Address, box | 
1, AMERI@AN MACHINIST office. 














° 
| BA Milling Machines, Drill Presses, 
8 “ Hand Lathes, Tapping Machines, 
ee oe Cutter Grinders, &c. mM 
z 3 Send for new Illustrated Catalogue, con- () # 
° 3 taining descriptions 
ee of the above ma- 0 mM 
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Send for New Illustrated Catalogue. 


2:0: 


+ The Deane Steam Pump Co. 








Wanted American Foreman for Gray Iron 
Foundry, Heavy work. “Addrens by mail.) TENTH CINCINNATI | 


class of work accustomed to. 
The Ottawa Iron Works, F: 
Haven, Michigan, want a 
Steady work and best wages. 
will find this a good opening. 
Wanted—Practical Draughtsman, Machinist. or 
. Foundryman with some capital and good refer 
ences, to take interest in established paying busi- 
ness. Address L. M. Newbury, Sparta, Wis. 
Wanted—Mechanical Draughtsman. One who is 
thoroughiy posted on engine and pattern work. 
Address, giving references, etc. Smrru, MYERS & 
ScHNIER, 323 to 329 W. Front St., Cincinnati, Ohio. 


srrysburg and Grand 
few good machinists. 
Reliable married men 


Industeal Es an 


——— 1 8 Gx 
Opens September 6th, 


Closes October ‘7th, 


A Practical Mechanic and draughtsman, now IN THE 
holding a leading position, will soon be at liberty. 
Best of references, including present employers. } ( 
Address, **Mechanic,” care J. B, H., 435 Washington 
street, Boston, Mass. a b 
Wanted.—An experienced Traveling Man in the IN THE 


Injector business. One who thoroughly understands 
the trade, both practically and as a salesman. Give 
references and salary expected. Address, A. B., 
care AMERICAN MACHINIST 

A man 31 years of age desires a peetion in . 
machine shop as superintendent or foreman 
years’ experience as apprentice, journe aa. Ts 
maker, draughtsman and foreman in Hlinois, fowa, 
Minnesota, Nebraska, Kansas and Missouri. Cor 
re sponden nee invited from pi irties who mean busi 
ness. J. E. McConnell, lowa City, lowa 


UNITED STATES. 
Exhibitors from every State in the bain, 


THE 


Great National Exhibition, 
ART AND INDUSTRY. 


Steam Power. 





j 
| 
| 


| 


No charges for Space or 


Special Arrangements made for :rans- 
portation of Fxhibits and Visitors. 


For full particulars, address 


W.H. STEWART, 


Secretary. 
TELE STANDARD! 


UNIVERSAL. 7% 


Zz 
9° 
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Zz 
oO 
m 
2. 
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Pil 


Steam Pumps for Every Possible Service. 
SEND FOR ILLUSTRATED CATALOGUE 


KNOWLES STEAM PUMP WORKS, 


SG Liberty Street, 
NEW YORK. 


“Double Lift” Hoists, 


WESTON’S PATENT. 
FOR STORES, FACTORIES, MILLS, m0 


As one hook ascends the other descends, and 
is- thus ready for the next load. 


LOAD ALWAYS SELF-SUSTAINED. 
CANNOT “RUN DOWN.” 
ACCIDENTS IMPOSSIBLE. 


| MAKERS : 


— YALE LOCK MFG. CO. ° 


STAMFORD, CONN. 


SALESROOMS 


| 





44 Washington Street, 
BOSTON. 





| 








SOLE 





a 


~~ 
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FOR HATCHWAYS., 


NEW YORK-—-53 Chambers Street. 
BOSTON—224 Franklin Street. 


PORTABLE. 


PHILADELPHIA—507 Market Street. 
CHICAGO—64 Lake Street. 


10 Page Illustrated Catalogue of Light Hoisting Machinery sent free on application, 





THE A.S. CAMERON 


| Pont of Bast 23d Street, New York, 


HOLYOKE, MASS. 








= is 
226 & 228 Lake St., == 
Chicago. 


54 Oliver St. 
Boston, 


92 & 94 Liberty St., 
New York. 


REMOVAL. CBU cn BAR 


New York, May Ist, 188 





E. & F. N. SPON, Publishers and Importers of 
Scientific Books, beg to notify their customers and 
and friends, that they have removed to 44 Murray 
street, one block from City Hall. 


MECHANICAL BOOKS. 


Very large stock of ALL BOOKS published in 
this country and in England, and many French and 
German, for sale at the LOWEST PRICES, 

Send 10 cents for 110-page Catalogue, new 
and revised edition, with 750 new titles inserted. 


D. VAN NOSTRAND, 


23 Murray St., and 27 Warren St., N. Y. 


ECAMERON,: 


Ts the Clandand of Eezlle 


AT HOME AND ABROAD. 





improved — 2 Coal - Its Gases, 





Burns all kinds. In- 
creased capacit 7 of Furnace. A Ven- 
tilated Grate-Bar. No New or Pe- 
culiar Boiler Setting. A Simple 
Device for Economy. 


The Fairbairn Manufacturing Co., 
272 PURCHASE STREET, 
. Box 3348, ° BOSTON, 


Saving in Fuel. 


MASS. 













STEAM PUMP WORKS, 





DEALERS IN 
MACHINISTS’, MANUFACTURERS 
AND RAILWAY 


H. PRENTISS & COMPANY, 


No. 42 Dey Street, New York. 


Speseo Tools & Supplies, 
DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M. T. DAVIDSON 
Improved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 
7th St., Phila., 97 Liberty St. New York. 


Betts Machine Cc., 


WILMINGTON, DEL. 
MAKERS OF 


MACHINE TOOLS 


AND 


IMPLEMENTS 


FOR 


STANDARD MEASUREMENTS, 





















** Flat-bar’’ Pattern. 
EXTERNAL AND INTERNAL CAUG 
Any Size from 1-4 inch to 6 inches.] 
SEND FOR CIRCULAR. 


*Crescent’’ Pattern. 
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NICHOLSON FILE Co. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIE™S 
“Nicholson File Co’s” Files and Rasps. 
-*Double Ender” Saw Files. File Brushes, File Cards. 
Slim” Saw Files. Surface File Holders 
“Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bas U.S.A. 


S. MANNING. EUGENE L. MAXWELL. CHARLES A 


MANNING, MAXWELL & MOORE. 


MANUFACTURERS OF AND DEALERS IN ALL 


Railway and Machinists’ Tools and Supplies. 
No. 11! LIBERTY STREET, NEW YORK. 


AGENTS FOR 


Also, 





HENRY MOORE 


KINDS OF 


AGENTS FOR 


The Consolidated Safety Valve Co. Midvale Steel Co.’s Tires, Axles, Forgings and 
Morse Twist Drill and Machine Co.’s Taps, Dies, Castings. 
Screw Plates, &c. Saunder’s Corrugated Copper Packing and 


Gaskets. 
Hoopes & Townsend’s Nuts, 
Screws and Rivets. 
Betts Machine Co.’s Gauges, &c. 
Niles Tool Works, Machine Shop and Car Tools. 
West¢ott’s Lathe and Drill Chucks. 


H. BICKFORD, 


Manufacturer of 


Drills 


AN EXCLUSIVE 
SPECIALTY. 


The Hancock Inspirator Co. 

Worcester Machine Screw Co. 

Brady’s Emery Grinding Machinery. 

H. B. Bigelow & Co.’s Engines and Boilers. 
Smith’s Hub Friction Clutches. 

Keystone Portable Forge Co. 

Huntington Track Gauges. 


WM. MUNZER, 


Manufacturer of 


/mproved Corliss Engine. 


For description, see Vol. 4, No. 14, of this paper. 
1st Avenne, cor, 80th Street, New York. 


Bolts, Washers, L: 


BS 








Pike and Front Sts. 
CINCINNATI, 0. 


Pushing’ Pregges | 


AND SHEARS, 


Power, 


sizes. 


nN. WwW, 





AAMAS AALS 
il LIBERTY st NEW YORK 


MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 
IMPROVED CRANK PLANER, 


MADE BY 
R, A. BELDEN & CO. 
DANBURY, CONN. 


A valuable tool for Die 
Work and other planing 
requiring a short and rapid 
or variable stroke. 
Planes 16 in. 
high and wide, and 
has 12 in. stroke, 
with quick return 



















Foot or Hand, al 
Also, Upright 


Power 


Drill Presses, 


motion. Has steel 

screws, wrought Large and Small Sizes. 
handles, and cut Peer | | 1 

gears and pin- ress Punch and Shear Ct 
ions. Power feed i— = slo 


in all directions. ., New York 


AKRON IRON COMPANY. 
PATENT eat 


Superior to any shafting in market for the following reasons, viz. 
1st.—It is perfectly straight and round. 2d.—It can be rolle d ac 
H OT curately to any desired gauge. 3d.—It has the beautiful blue finis) 


of Russia Sheet Iron, rendering it less liable to rust or tarnish thar 
Or E. P. BULLARD, 











shafting of the ordinary finish. 4th.—It will NOT SPRING or WAR] 
IN KEY SEATiNG like most of the other manufactured shaftin 
sold in the market, and, as a consequence, is admirably adapted fo 
LINE AND COUNTER SHAFTING. 5th.—'The surface is compose: 
of MAGNETIC OXIDE OF IRON, forming a superior journal o1 
bearing surface. 6th.—It is made of superior stoc 

Sizes made from % to 3% inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on application 


to 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 
14 Dey Street, New York, 


FOUND 





General Eastern Agent 





THE STEAM PUMPS 


made by Valley Machine Co., 
Easthampton, Mass., are the best 
in the world for Boiler Feeding 
and other purposes. 











HARRISON BOILER. 


, HARRISONBOTLER, 


Is? 7k x Woop ST 
PHILAD. 


. G Jonn 


- City, N. du; 


“THE SAFEST | 


Adapted for all Steam Purposes. 


Merits have bee 
ant use by suc 


Boston, Mass.; 
Ar. Stewart - Cc 
Hoboke on, N. J 


Gardiner & Co., 
Evening Bulletin, 
rous ot hers. 
Franklin nats 
EVAPORATIVE 


FOR GENERATING STE AM AND DYNAMK 


STEAM. Easily 
tive Catalogue. 


; Wallace & Sons, 
feetamoc Mills, Sagamore Mills, Fall River, Mass.; 


Fa. Sellers & Co., 


n proved during ten to fifteen years con- 
h concerns as Cheney Bros., South Manchester, 
Ansonia, Conn.; Wampanoag Mills, 
Sears’ Build- 
grown & Sharpe Mfg. Co., Providence, R.1 
o., Tiffany & Co,, New Y« irk: Stevens’ Institute, 
Matthiessen & Wiecher’s Sugar Retinery, Jersey 
S. S. White, Daniel Allen, Jno 
Phosphor-Bronze Smelting Co., Henry Bower, 
Saturday Night, Philadelphia, Pa., and nume 


ute Medal awarded for SUPE ome! Or 
EFFICIENCY, ECONOMICAL CAPACITY 
VALU YE OF 


transported on mile back. Send for Descrip- 


an) corn acs, 





BULKLEY CONDENSER, 


For ever¥ 
Steam Pumps, Vacuum Pans, &c. 


class of Steam 


Guaranteed to Save 20 to 
per cent, of fuel, or gain 
to 30 per cent. in power. 


Send for pamphlets, prices, referen- 
ces, &e. 


HENRY W. BULKLEY, 


149 BROADWAY. WN. Y. 


Engines, 


Vith 





LAMBERTVILLE IKON WOR 


A. 


W is 


LCH. JR. 


Manufacturer of 





AUTOMATIC STEAM ENCINES, 
Also, Piain Slide 
Send for Cireular. 


Valve Engines. 


LAMBERTVILLE, NEW JE 





C. W. LeCOUNT, South Norwalk, Conn. 
LE nts HEAVY STEEL bpoc, 


Steel Screws. Lathe Made and Hardened. 


This Sas is very heavy, and No. 1.. 3-8in.....8 .50 
is warranted not to break e. “6 je« 60 
with any work. a tS Rat ‘70 
ale apes. SP -70 
, ae Ae Ete 80 
° ae “ Ce r .80 
— oo “ F118 95 
Orn > “ £.124° 95 
=o *. “* 9.188° 1.10 
S$ 8 * 10..119% 1.10 
ce “RA 1.25 
s+ - “BS es 1.40 
Aq “ 138.914% 1,60 
=aG& “ 14,..91-3* 1.60 
=o ‘“ 16.3 bie 1,80 
as * 16.313" 2.00 
w 17.4 “* 2.30 
ae 18.4 1-2 ** 3.00 
, ee | P| : 3.50 
i & Full set, 19 Dogs, "26.25 
a vo 20..51-2in.... 4.35 
o © ~ aa 6 . 5.00 
5 3 No.1. ..38in.... .50 
aa 8 8 oe -60 
. ~ 4 nd io. an 
. = 6G. sk i . 80 
@ ¢t S.. Li“ . 5 
Sa i... 3e 1.10 
SD “11...184 1.25 
‘ "13..3 1.40 
>» Small set of 8 Dogs 

& ‘> from 3-8 to 2 inches, 

+ ie a 30 

‘ > No, 14 21. Qin. he 60 
15. .3 = 1.80 
16. .3 1-2 2.00 


RSEY. 





THE REID DRILL CHUCK 


The Strongest, most Simple 
of an 

by all 
first-class Machinists’ Supply 


eee CHAS. 





and greatest Capacity 
in the market. Sol¢ 


Stores. Manufactured 


DANBURY, ” CONN. 


T 


by 





eS eee 
Set of 12 from 3-8 to 4 
inches, #15.00, 


—T NEW’S PREPARED 


ROOFING. 


For steey 
at one-th 
Avents Wanted. 


) or flat roofs. Applied by ordinary workmen 
ird the cost of tin. Circulars and samples free, 
1. NEW, 35 John Street, New York. 








ANEW LIFTING & NON-LIPTING INTECTOR, 


BEST BOILER FEEDERS IN THE 


WORLD. 


FRIEDMANN’S 


Patent Ljectors, 


WATER ELEVATORS, 


Pat, Oilers & Lubricators, &e, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 


Send for Iustrated Catalogue. 





MACHINE MOULDED MILL 


GEARING, 


SHAFTING, PULLEYS, ETC., 


great variety of sizes. 


rae 


In 







Castings or finished 
furnished the Trade 
able rates. 


LEFFEL TURBI 


WATER 
WHEEL 


MANUFACTURED BY 


Baltimore, 


at favor- 


POOLE & HUNT, 


A. M. POWELL & CO., Successors to 


WIGHT 


work 


S, 


€s-woontt 


Md. Iron 





WILEY & RUSSELL MFG. (0., GREENFIELD, MASS, 


Lightning Screw Cutting Machinery 
and Tools. 


\Holland & Thompson 


Troy 
Manufacturers of the 


HOLLAND 


{LUBRICATOR 


For lubricating the valves & 
i cylinders of steam engines 





Operating with down. 
jward visible drop. The 
Prine Ipie of this Lubricator 


is entirely new ;being the only 
one mam ifactured operating 


Send for 
witha downward visible droy 


{llustrated Price List. 





other Patented Lubricator. 





pe se . — ed with nat tters 
*atent nted .J 5, 1881 
CHARLES MURRAY, re pony Mf from Bbto a 
“ * , per cent, in cost of « ils 
Engraver on Wood, or Sale by 
i ¢ H.' PRENTISS & 0, 


NEW YORK. 


IS ANN ST 





442 Dey St., New York 


! anddoes not conflict with me | 


GPECIAL M 


Ss. 


MeH EF 
927 FILBERT ST., PHILADELPHIA. 


MADE BY 
NRY, 


Fine Work Generally Solicited. 


ACHINERY, TOOLS 


& POWELL, Worcestér, Mass., U.S. A. 





Bx. 


Working Mac hiner y. 





| a | 
ENT, PACKING 





RFECTJO 
RAR LI. NST AY, 















WORTHINGTON STEAM PUMP. 


FOR ALL PURPOSES AND OF ALL SIZES. 






















































SPECI 


AL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &c. 


HENRY R. WORTHINGTON. 


s 889 Broadway, New York. 
St. Louis Office, 707 Market Street 


Boston Office, 70 Kilby “treet, 
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TH E 


G. HORTON 2 SON 0 


WINDSOR LOCKS, CONN., U.S.A. 


Only Manufacturers of the 


Universally Used 


HORTON 


Lathe & Car Wheel 


Chucks. 


CAR WHEEL CHUCKS 
From 30 to 42 in. 


The chucks 
made that use the 
patent jaw, _with 
both face and bite 
of jaws ground per- 
fec tly true, 


only 








‘dd 





Manufacturer of 







Large Boring and 
iurning Mills, and 
M Mechiniste?’ 


gcerverall.. 





wi 


“AN SHSLSaHIOU 


‘TAHOIN 









Tools 








ik trp PUMPS, AIR COMPRESSORS, 
‘ Friction Hoisting Engines, Vacuum Pumps 
and Condensers, General Machinery, Steam E) 
gines. Capacity to bore cylinders 110 in. diametei 
and turn Fly Wheels of 24 feet. 
The Norwaik Iron Works Co. 
SO'MTH NORWALK, CONN 


ECLIPSE “ta 





Stationary 
Engines. 
Iron and Steel 
Boilers. 


Portable 
cular Saw 
Mills. 
Threshers & 
Separators. 





Send for Catalogue and say where you saw this, 


FRICK & CO. 


Waynesboro, Franklin Co,, Pa, 


E. GOULD & EBERHARDT, 


97 to 113 N. J, R. R, AVE., NEWARK, NW. J. 








PATENT 
SHAPERS, 


Qu ICK Adjustable Stroke. 


Can be CHANGED while in MOTION, 


IN. 
|\Troy, N. ¥. 
| 


ENGINES 


Cir- | 





WM. T, BATE & SON, 


CONSHOHOCKEN, PENNA. 
BATE 


PATENT 
o TEAM 


Generator, 


The most Economical, Reliable and Durable. 


Manufacturers of 





A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 


Wardwell’s Patent Saw Bench, 


Band «Saws, Rotary and Sta- 
tionary Bed Planers, and Buzz 
Planers, ‘4 Saws, Variety 
Moulding achines, Pattern 
Makers’ Lathe, Boring Mach. 
ines, Dowel Machines, Way- 
moth Lathes, Gauge Lathes. 

Also, a large stock of Second 
hand Mac shinery. consisting of 
Machinists’ Tools, Woodwork- 








ing Machinery and Rng! ines 
and Boilers. Send for [lus- 
trated Catalogue with stamp. 


ROLLSTONE MACHINE C0., 45 Water St., Fitchburg, Mass. 


WILLIAM SELLERS & CO., - = = PHILADELPHIA. 
MACHINE AND RAILWAY SHOP EQUIPMENTS. 


Shafts, Couplings, Hang. 
ers, Pulleys, Mill Gear. 
ing, etec., Lathes, Plan- 
ers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hy- 
draulic Riveters, ete. 
Railway Turntables and 
Pivot Bridges. Gifford 
Injectors, Sellers’ Im- 
provements. 


New Patterns. 


Simple. 
Effective. 


/ 


New York Office, 


79 LIBERTY ST. 











FROM 5 TO 30 TONS. 

NO REPAIRS, PACKING OR ALCOHOL. NEVER 
RUNS DOWN UNDER THE LOAD. 
HANDIER, STRONGER, LONGER LIVED 

and CHEAPER than ANY Tv; 4 
Hydraulic Jack. s LO 
Cc. E Oo. A. af Allen rere iadieom -" Marine Boilers, Belting 
& C oO sw Machinery, Patent Evaporators and Condensers. 
’ JOHN Moet. REN. 
tAS' 0 N. J. 
EAST NEWARK, N. J RIVER STREET, N. Je 





HOBOKEN, 





Uscoon's BOOM 






| Guarante ed to excavate 50% more material from 
jhard bottom than any other machine. 
| comparative strain sheets, &c. 


Circulars, 

furnished. 

OSGOOD & MACNAUGH TON, a 
Y., successors to Ralph RB.” Osgoo 





THE DUPLEX INJECTOR. 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out 
of order. Will :~=silift 
water 25 feet. Always 


delivers water hot to 
the boiler. Will start 
when it is hot Will 
feed water through a 
heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 


THE 


GARDNER 


COMPENSATION 


GOVERN, 


Unequaled for accur 

acy, safety, conven 

ience, dura yility, work: 

manship and design. 
Address, 


ROBERT W. GARDNER, 
QUINCY, ILL. 


“Nev York Agents, JAMES BEGGS & CO., No. 8 Dey Street. 


PORTABLE and STATIONARY 
ENCINES 


5to25H.P. Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light 
Machinery. Send for Circular. 
SKINNER & WOOD, Erie, Pa. 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 

Ss. WOOLMAN, 
116 Fulton Street, New York. 


Fully priced and illustrated Catalogues. 














3. 





THE HANCOCK INSPIRATOR 





The Standard for Stationary, Marine, Locomotive 





AND ALL CLASSES OF BOILERS. 





OVER 31,000 SOLD IN 42 YEARS.| 








Owes 


Adopted by the Largest Mills and Manutfactories. 





Send for Circulars to 





THE HANCOCK INSPIRATOR CO. 





34 BE 


AC H SDREHT, 


BOSTON. 








FOR REDUCING 
AND POINTING 


MAGHINERY Wik 


by compression or swaging COLD. Ma- 
chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 


S. W. COODYEAR, 
WATERBURY. 


WHITTIER MACHINE CO. 


Best Safety 


ELEVATORS 


For Light or Heavy Work. Ready for Delivery. 
STEAM ENGINES and STEEL BOILERS. 


Avents for Box’s Patent Portable 
Double Screw Hoists. Capacity 
from 1,000 to 20,000 Ibs. 


CONN, 








POWER PUNCHES, SHEARS. 
FIAMMERS. 


We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 86,000 pounds 
in weight. and adapted for every variety of work 
The Double machines are equal to two Single ones 
as each side is worked independently. Also 


ADJUSTABLE HELVE 
CUSHIONED HAMMERS 


Of all sizes, unequalled for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 


The Inventors’ Institute 
COOPER UNION, 


7th & 8th Sts., 3d & 4th Ave., New York City. 


The Institute presents unequaled advantages for 
the public exhibition, at moderate cost, of new 
machines, manufactures, &. It affords also supe- 
rior fac ilities for negotiating the sale of Patents 
and for procuring capital for the development of 
new inventions. 

The Patent Law Department of the Institute 


Is, in fulfillment of Mr. Cooper’s designs, intended 
to afford to inventors the opportunity of protecting 
themselves, through the advice of competent ex- 
perts, against losses consequent upon insufficient 
patents, orfrom procuring patents upon practically 
valueiess ideas * Patents which can be relied upon 
as strong and valid are secured at moderate rates 
in the United States and in all foreign countries ™ 
Circulars and Catalogues sent free on application. 






91 Liberty Street, 
New York. 


1176 Tremont St., 





Boston. « 








THE 


CHEAPEST © 


Ma 
aya 





UPWA RDS, 
THE SSSGP 


Slat Da tt Dil 








THE LOWE PATENT 


Feed Water Heater & Purifier, 


FOR 


Heating and Purify- 
ing Water for 
Steam Boilers. 

Patented July 12, 1877. 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and bre akage 
of drills. Has a swinging table 
with attachment for center drill- 
Instantly adjustable to dif- 


ing. 

ferent lengths of work. Over 200 

already in use. Send fer circular HAS STRAIGHT 
TUBES, 


DWICHT SLATE, 


HARTFORD, CONN 





SIMPLIOITY, 
RELIABILITY 


AND 


EFFIOIENOY, 

At Less Cost 
Than any other. 

Write for prices and 


further information to 
the manufacturers, 


Lowe & Watson. 
BRIDGEPORT. conn. 












P, BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 



















" SCHUTTE & GOEHRING, Manufacturers of 


KORTINGS DOUBLE TUBE INJECTOR. 


OVER 30,000 IN USE. 


THE LI magn BOILE e i ee Sts. 


i ORKING UNDER ALL COND NS. 
. WILL LIFP HOT WATER, lh : = ACTION. 
SEND FOR: CIRCULAR, a 
Offices and Warerooms: 


(A. ALLER, 109 Liberty St., New York. 
(, BULLOCK, 84 Market St., Chic. 


nil’a, 
Boston. | M. 


12th and Thompson Sis. , 


Operated by ape 
A. F. UPTON, 7 Oliver St., 


One Handle, 
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A FIRE-PROOF NON-CONDUCTOR Ss 


AMERTC AN 








OF HEAT ‘AND SOUND. 


AS 
i Sy TLS. Mawr! Wal f 
RX 16 CORTLANDT STREET, 


Price, 1 Cent Per Lb. NEW YORK. 


Made from Slag of blast furnaces. 
about 90% of its volume of air. 
grade about 25 Ibs. per cu. ft. 











rm =| HB SMITH MACHINECO.§ 
~~ 925 MARKET ST. a 
~2,.= = PHILADELPHIA 
= = oe =S CELEBRATED 
eons woop WORKING 
Toughkenamon, ‘ion ES a: 
Chester Co. = es) wae Bf : 
Pa, ” 
: b> Ss FOR CAR § SHOPS, PLANING MILLS, &C. 
so Machinery for all’ purposes. Correspond with, us. 








UNIVERSAL PATENT FURNACE 


Saves Fuel and Increases Boiler C apacity, Utilizes Waste Gas 1 
thirty per cont. coonomy guaranteod ases, and Perfects Combustion. 


CORRUGATED CRATE BARS. 


Suitable for Furnace Coal, Screenings and all kinds of waste Fuel. Send for circular. Address 
JAMES MAHONY, 73 ASTOR HOUSE, NEW YORK. 


IMPROVED RADIAL DRILL 


MANUFACTURED BY 


HILLES & JONES, 


WILMINCTON, DEL. 


Ten to 





For Fitting up Steam Engine Cylinders, Steam 
Chests, Bed Plates, &c. 


The radiating-arm traverses freely in all directions, 
carrying drill, spindle and gearing backward and forward 
y rack and pinion and hand wheels. The arm can be 
placed in any position, radi: iting from column as a center, 
enabling a large number of holes to be drille d in succes- 
sion on the same surface without moving the work. Each 
oe : double ge k-geared, with automatic feed 
otion xtension base plate is planed o 
Sotiea, poanaicn © I planed off true and 








Transmitting Dynamoneler U.S. Metallic Packing Co. 


MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING 
FOR LOCOMOTIVES AND AIR BRAKES. 





(RUDDICK’sS PATENT.) 





J. A. OSGOOD, Sup't, 
82 _CANAL STREET, BOSTON. 


0, Wud -WORKING MACHINERY. 


#2" Universal Wood Workers, Pls aning, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Mac hiner ry, etc. 


BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U.8. A. 








Correctly Indicates and Registers Horse Power. 


TRANSMITTING DYNAMOMETER es. 
Office, 71 Astor House, New York 


PAINE & LADD, 
HALBERT EF. PATNE, WASHINGTON. 


sate Comm’r Patents. 

STORY B. LADD. D.C, 
Sabtetiors of Patents and Attorneysin | 

Pate nt Cases, 


LIGHT UPRIGHT DRIL 

















“The Only Fertect’ 
BUFFALO 

PORTABLE 
FORGES. 


For Rapid 
Drilling. 





The Lightest, 
Strongest,most 
durable,easiest 
working, and 
in every way 
The Best Portable 
Forge Made. 
BUFFALO 
FORGE CoO. 
Baffalo. N.Y. 


DEAN BROTHERS, 


Steam Pump Works, 
1*!DIANAPOLIS, IND. 
Manufacturers of 
Boiler Feeders, 


Fire Pumps and Pumping Ma 
a chinery for all purposes. 
SFND FOR IL LUSTRATED CATALOGUE. 





i 
Mt 
WwW. W., 


OLIVER, BUFFALO, N. Y. 


B. W. GRIST & CO. 


LIMITED. 








READING, PA., 


2. 8 2. 





Manuf’rs of 


HORIZONTAL 


AND 


VERTICAL 


Steam 








| N 


“He MANUFACTURED BY —- + 


R:'W:Rexroro 


HiNo. 6" Street; 


VImNo- 


T ..ce PHILADELPHIA, 


A FILE OF HIGHEST GRADE 
Hiv PRACTICAL MECHANICS te 








—THOMAS D. “STETSON, 


PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York, 


% 
| & 
| § Prices furnished 
FS 
NS 


on application. 








MACHINIST. 


ELEVATORS 


2S! HAND AND POWER. 


| Automatics Patch Doors 


Henricksen’s Safety Clutch, 
| ij HEEBNER PATENT GOVERNOR. 


imay Albro-Hindley Screws, &c. 


CLEM & MORSE, 


413 Cherry St. 














PHILADELPHIA. 
“aoe. New York Office, CROSBY STEAM GAGE & VALVE CO. 
hesdisnee wid 108 LIBERTY ST. . H. MILLETT, “st GEO. H. EAGER, Treas. k 
_ +E . H. ( ROSB y “Sup " W ALTER P. CLARK, Sec y 


DECKS PATDROP PR 


LAST FORGES © 


Sole Proprietors and Manufacturers of CROSBY'S 


ESS 


D\o« 


Adjustable ** Pop” Safety Valve. 


STEEL & IRON DROP FORGINCS te 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVEN CONN. 
rrr 


Fox Lathes, 
Turret Head Lathes, 


AND 


SWIVEL HEAD ENGINE LATHES, 
GEORGE GAGE, Waterroro,N.Y. 


CRITCHLEY’S PATENT EXPANDING 


Self-Closing Water Gage. 





Improved Steam Engine Indicator, 
Sole Manufacturers and General Age nts for The ** VIC. 
TORY” Steam ¢ ‘ylinder Lubricator, ‘Single Bell Chime 


Whistle,” ‘“* Bay State Steam Muffler.” and all instruments 
for use on Steam Engines, Boilers. &c., send for particulars, 


97 OLIVER ST., BOSTON, MASS. 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


OO? S 
Wrought ia Sectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 
Unequaled in Economy 
of Fuel and Rapid 


Generation 0 
Dry Steam. 














Manufactured by CRITCHLEY & WHALLEY, 
Send for Cireular. PORTSMOUTH, N. H. 


WHITCOMB MF’G C0. 
Formerly C, Whitcomb & Co. 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


IRON PLANERS 
A Specialty. 


SHEFFIELD GRATE BAR, 


FOR ALL KINDS OF FUEL, 


SEND FOR CIRCULAR. 


POND ENGINEERING CO,, 


709 MARKET STREET, ST LOUIS, 
130 W. SECOND ST. CINCINNATI 0 


JONES’ PATENT FIRE- "JAMB PLATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in combustion of gases 





All parts interchange- 
able. Easily erected in 
places inaccessible to 
othe ar bx vjilers. Alteredor 
eni rh ed by any ordinary 
machinist. Shipped in 
~. packages weighing under 
* 150 Ibs. each. ow in 
price and tirst-class in 
material and workman- 
ship 


Over 260,000 H. P. in Use for all purposes. 
Catalogues and Conclusive References mailed to 
any address. Drawings and full instructions f or erection 

furnished with each boiler, making errors imi sible 


ABENDROTH & ROOT MPG. CO. 2S)4'¥hux" 


NEW YORK. 
AGENTS: 


M.C. BULLOCK, 80 Market St., Chicago. Hl. 
ALEX. E. BROW N, 130 Water St. . Cleveland, Ohio. 
| GEO. J. ROBERTS & CO., Dayton, Ohio. 














Ask your Boiler Maker for it. 
Manufactured by 


fiohoes Iron Foundry and Machine Co. 
COHOES, N. Y¥ 


AND & POWER SHAP- 
ING MACHINES, Full 
length of stroke 6in. May be 
adjusted to any less distance 
desired. Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 
»5 inches, 
ve full particulars apply 

















CONCAVE MOULDING —— 


For c abinet, Car and Mill Work, 


slsoRGV PSIG } Ma ctitats 


MACHINE S. 
Manufactured by 


MORRIS L. ORUM, 


448 North | 2th St., Philadelphia, Pa. 
<7" SPECIAL MACHINERY TO ORDER. 


Westcott’s Racsuinntian ons 


Both Scroll and Geared. 





BOY NTON & PLUMMER, 
Worcester, Mass. 


Chucks, 





/ eS \ 
Greater capacity. Jaws f \ 
reversible. No projecting Z| i r= 
screws inthe rim. Move j 
} ments independent, uni- AA 
Y versakand eccentric. | i 





Oneida Steam Enging™ = 8 
and Foundry Co. FS) By 





= 


ONEIDA, WN. Y. 


THE HARTFORD wee 


Built for Heavy and 
Coutinuous Work an 
adapted to any re- 
quired speed 


CUT-OFF ENGINE. 


Close regulation and best 
ep iinable Eeonomy ol 
Fuel. Cire ule ir and Prac 
tical Treatise on Steam 
Engineering sent on ap 
plication, 


The Hartford Engineering 
Company, 
HARTFORD, CONN. 


Send for circulars. 





New York Office, 
Rooms 72 and 73 Astor 
House. 
Hill, Clarke & Co., 
36 Oliver St., 


Agents, 
Boston, 
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MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


oe he toy!] 2 etl LIP Boas 4 Lhd A UBILL, 








SOLID AND SHELL REAMERS, 

Drills for Coes, Worcester, Hunter and other Hand 

Adjustable Drill Chucks, Taper Reamers, 

All ‘rools Exact to Whi 
GEO. R. STETSON, Sup't. 


BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drill Presses. Drill Grinding Machines, Center and 

Milling Cutters, and Special Tools to order. 

tworth Standard Gauges. 
EDWARD S. TABER Pres’t and Treas. 


MA CHINIST 





[May 13, 1882 











Will Grind 
accurately 
, Twist or 
NG Flat Drills. 


Price $80. 








Send for 





JAMES D. FOOT, Sole Ag’t, 101 Chambers St.. 





PATENT PORTABLE 


gro Gylinter Boring Machine. 





L. B. FLANDERS MACHINE WORKS, 
PODRICK & AYER, Prop’rs. 


1025 Hamiiton St., Philadelphia, Pa. 


New Descriptive Circular on application. 





R. HOE & CO. 


Printing Press, 


Machine and Saw 
MANUFACTURERS, 


Grand, Sheriff, Broome & Columbia Sts. 
29 & 31 Gold Street. 


Principal Office, 504 Grand St., cor. Sheriff, 


NEW YorRkz. 


r. W. MOSS, 


80 JOHN ST., N. Y. 


STEEL 2'_FILES, 


EAMMERS. 


Warranted Cast Steel, for Dies, Punches, Drills, 
Turning Tools, Taps, Reamers, &c. 
IMP’D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 











ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS. 








Tapped bp the U. S. and Whitworth Standard 
| Gauges. Adjustable to all variations in the size of 
| fittings. Can be resharpened without drawing the 
| temper by simply grinding them. Possessing prac- 
tical advantages appreciated by all mechanics, Cir- 
e vulars sent free on application. 


| ‘Wanufactured by F. ARMSTRONG, Bridgeport, Conn. 





Improved, 
Belts, 
Pins, 
Back Motion. 

Send for circwar. 


EMPIRE 


Bellows, 





COHOES, N. Y. 


FORCES 


without 
Crank 
Dead Centers or 


Portable Fonge Co, 





Machinists, Engineers, Model Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 





J.A. FAY & CO., Cincinnats | 


ss Ohio, U.S. A. 
BUILDERS OF IMPROVED 


Wood- Working Machinery. 


Embracing nearly 400 Machines for 


Surfacing, Mou ding, Tenoning, Mor | 
tising, Boring, and Shaping, &c. 


Variety and Universal 


Band, Scroll and Circular Saws 
Resawin Machines, 

Wheel Mac oninery, Shafting, Pulleys, 
All of the hi 

excellence. 


W. H. DOANE, Pres’t. 


etc. 





D. L. LYON, Sec’y. | 
LNEY W. MASON & 





Friction Pulle s, Clutches and f eators,| 
| 


VIDENCE, R. 


Planing & Matching, 


WOOD WORKERS. | 


Spoke and| 


ighest standard of | 


CATALOGUES FREE. 





| New Haven Manf’g Co. 
| NEW HAVEN, CONN. 


Lathes, Planers, Shapers. 








ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY, 


having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Eiectric 
Lamps, either for single lights or for from 2 to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than any other. 

For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 








D. SAUNDERS’ SONS. 


MANUFACTURERS OF THE 


2 1LX.L. 


Pipe cutting & Threading Machine, 


BEWARE OF IMITATIONS 
Mark and Name 


ORIGINAI 


MUVK 


None Genuine without our Trade- 


) STEAM AND GAS FITTERS’ HAND TOOLS, 


Pipe Outting and Threading Machines, 
For Pipe Mill use a Specialty. 


Send for Cireulars. 


JUHN H. WRIGHT, *““conno*™’| 


MANUFACTURER i. 


Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


laving formerly been a contractor in building the 
same, will give first-class work to all who 
favor me with their orders. 


Circular. 


Bi. | a 





EDDY'S TWIST DRILL GRINDER THE STOW FLEXIBLE SHAFT 


OPERATING 
PORTABLE TOOLS 


FOR 
Drilling, Tapping, Ream- 
ing, Polishing, &c. 
Manufactured by 


STOW FLEXIBLE SHAFT CO, 
Limited. 


@ 1505 Penna. Ave., Philadelphia- 











KATZENSTEIN’S 
Self-Acting 


[METAL PACKING 


4 for Piston Rods, Valve 
Stems, &c. 
Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam 
ship Companies within the 
last eight years in this and 

be j, foreign countries 
jj, L. KATZENSTEIN & CO., 
85 Desbrosses St., N. Y. 
















PRU LION an 


CLUTCH PULLEYS 
D CUT-OFF COUPLINGS, 


JAS. HUNTER & SON, North Adams, Mass. 





IMPROVED 


MACKENZIE BLOWER 


MADE BY 


SMITH & SAYRE MFG CO. 


245 Broadway, New York. 


HAS NO EQUAL 
FOR A_ PRESS- 
URE BLAST. 
GIVES A DEFT- 
NITE QUAN- 
TITY OF AIR 
without refer- 
ence to condition 
of Cupola. 
SPEED 
POWER 


AND 
LESS 
THAN FOR 
ANY OTHER 
BLOWER. 


WILL GIVE “ANY REQUIRED PRESSURE 
AT 50 to 100 REVOLUTIONS PER MINUTE. 
SEND FOR PRICES. 


KEYSTONE INJECTOR 


SIMPLEST& BEST, 
BOILER FEEDER 
MANF’CD BY 


E.TRACY 


SI& 513 N™ 127 ST, 
PHILADELPHIA PA. 


-FOR CIRCULA 



























For Foundries and Machinists, 


PHOSPHOR TIN. 


The best article to make all grades of Phosphor 
Bronze, now so well known to the trade. Send 


for pamphlets. 
A. KAUFMANN, 
32 Park Place, New York. 
Sole Agent for the U. S. and Canada. 












75% 
KEY SEATING MACHINE $55% 
SEND FOR CATALOGUE 


Ww: Pp. DAV! S% 


“7 NORTH BLOOMFIELD, | 
Ze ONT. CO.N.Y. | 











WE CHALLENGE THE WORLD FOR ITS EQUAL 


RUPFESEN ER és DUATaY, 
Schuylkill Falls, Philadelphia. 





Patentees and Sole Manufacturérs of the Excel- 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 
eral discounts to dealers. Send for circular. 








Chali HYDRAULIC GOVERNOR, 


FOR STEAM ENCINES 
The Most Perfect Governor Known. 


RUNS IN OIL. 
Guaranteed to ac- 
.\ curately regulate 
\ wo all classes of en 
gines. 

Illustrated and descriptive 
Catalogue sent on application 
Correspondence solicited 


W. H. CRAIG & CO., Sole Manutr’s, 


Lawrence, Mass. 












New York Agent—— 





YONKERS, N. Y. 


A. ALLER, 109 Liberty St. 





| 


Ludiow Walve Mig, Go. 


OFFICE AND WORKS: 
928 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE. 
Seo. mM. F. 





VALVES—Double and Single 
Gate, 1-2 in. to 48 in. outside and 
inside Screws, Indicator, etc., for 
Gas, Water and Steam. 


Alsc, 


FIRE HYDRANTS. 


SEND FOR CIRCULAR. 


a. Beam oo, 


Successor to A. F. PRENTICE & CO., 
Manufacturer of 


MACHINISTS’ TOOLS. 


IMPROVED UPRIGHT DRILLS, 
with Lever Feed, and Wheel Feed with Quick 
Return Motion. 

















CHUCK. 


ear of Steel through- 
out, and equal to doing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


7. R, ALMOND, 
84 Pearl 8t., Brooklyn, N. Y. 











Hewes & Phillips 
Iron Works, 


Newark, N. J. 









| Manufacturers of 
| 2LANERS, 
LATHES, 
GEAR CUTTERS, 
SHAPERS, 
SLOTTERS, 


Hydraulic Oil Presses and 
Sugar Estate Machinery, 
Shafting and Gerring, 
Heavy Planers a Specialty. 


| Gear Cutters in Stock. 


‘One 10 in, Slotter in Stock, 























May 13, 1882.] 








WOODBURY, BOOTH 


Manafacturers of 


Automatic Cut-Off 
Fized Cut-Off, 
and Slide Valve 
STEAM 
ENGINES, 
Tubular Boilers. 
HEWES 


& PRYOR, 








Sites WORKS, 


Manufacturers of 


The ALLEN PATENT 
HIGH-SPEED 
ENGINE, 


Both Condensing and 
Non-( ‘ondensing, espec- 
ially designed and con- 
structed for the Rolling 
= and Cotton Mill Trade, 
and ali establishments 
requiring an absolutely 
uniform and economi- 
cal power. 


Tabular "Boilers and Steam Fittings. Contrasts aban for complete Motive Power Outfits 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Unsurpassed in every respect for 
Coal, Ashes or Attendance. Hoisting in Warehouses, Printing, 
Started Instantly by a Match, it er er Running small Shops, 
gives full power immediately. ete. 2,4and7H. P. and upwards, 


When Stopped, all Expense Ceases. Built by 

No ex losions ; No Fires nor Cind- SCHLEICHER, SCHUMM & 00. 
ers; No Gauges o Pumps oO 

Engineer or other attendant while 3045 Chestnut St., 
running. si sy lia PHILADELPHIA. 
Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 


New York City Agency, A. C. MANNING, 38 Dey Streé«. 


The Hendey Machine Co. 


TORRINGTON, CONN., U.S. A. 
Manville Patent Iron Planers and Shapers. 


15 i. Shapers, 24 in. Shapers, 8% ft. x16 in., 5 ft. x 
=| 20 in., 6 ft. x 24 in., 8 ft. x 24 in. Planers, anon 
i) Hand Planers, with chuck and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata: 
logue gives many names of users of our tools. 


LARGE IRON PLANER 


FOR SALE. 


Full capacity of Planer, 16’ long, 36’ wide, 36” high. 
A modern tool and in first-class conditioa. 


S. T. LUND, 


71 OLIVER STREE LT, BOSTON, Mass, 


New ali Secoud ‘Daud | Machinery. 






















MANVILLE <uarens.— 
ren PLANERSANO Stier BY 
HENDEY MACHINE CO. 
WotcoTTVILLE CONN. 
SEND FOR RCATALOGDE 


eo M 

















MECHANICAL DR SRAWINGS: 


ies or Tracings of any class of machinery made 
po used in Europe. 2000 designs. WOOD & 
RICHMOND, Mechanical _ Engineers 
Draughtsmen, 176 Broadway, N. Y 


and 





NHW AND SEHECOND-HAND 


IRON WORKING 
MACHIINERY. 





1 Engine Lathes hy at L 3 Ss iss ag & Bogert. New. 
€ ‘ 
Two Engine haat “ in. J 16 ft. Triple Geared. : ‘“ “ = _ 2 can . - ar Tool Ci Co e 
Ames. ew. June «“ es dae y t , “ 
One Engine Lathe, 36in. x 18 ft Fifie ld. New. Aug. 1 : ye ae be ee pee “ 
One 28in. x12 ft. “" June 1 1“ a 17 iis 6 ft. ‘Blair, ae 
One * a 23in.x1vtt. =“ 2 1 68 “ iSin. x S8ft. Lodge & Barker. “ 
Oue ” ss 2S in. x 21 ft. - “ si 1 “ “ 24 in. x 19 ft Fitield ar 
Six 66 é 24in, x 12 ft. #6 of July 1 1 “ rT) 24 it ‘ x 12 ft. Fitiel 4 6 
Une “ a 24in. x 10tt. “ 66 6 1“ os 90 i ae et ay La se 
a * ‘> Each 24 in, x10ft.-12ft.-14 ft. New. 1 ‘“ ‘6 26 ag x 12 ft ce Lathe & Morse. “ 
mes. oe 6c Qn; Sa a . oar 
One Engine Lathe, 20in.x12ft. Ames. New. “ “ = = . er y as king. “ 
One * 20 in. x 8 ft.. a New. N88 “ 16in. x 6 ft. “ “ 
One ‘* sd 18in,. x8 ft. Jones& Lamson. New. 1 “ 6“ 24 in, x12 ft ‘ Michel “cc 
Two Engine Lathes, 18 in. x 7ft. Armsley & Harring- g « ‘ 19in. = 5 ft Youne “ 
ton, Good order. a : a $6 12 in. x 5ft. Prentiss. As 
One Engine Lathe, 1Sin,x7ft. Thayer& Houghton. ; « w 12in. x4ft “ ‘ 
Good order. = 1 Hand “ 12in. x 5ft. Garvin. ss 
One Engine Lathe, 16 in. x 6-7-8 ft. Bridgeport Mch. ; poy “ in.x5ft. Pike & Dean. “ 
Tool Works. New. - 1 © Yurret * 1s in, x 5 ft. * 66 
Six Engine Lathes,16 in. x6 ft.-7ft.xSft. Ames. New. { Planer, 24 in. x 24in.x 6ft. Hendey “ 
Two ‘ “«  ISin. x 6 ft. Jones & Lamson. New. 1 gp in. pright Drill. Prentiss. New. 
One * ~ 15in.x6ft. Fuiather’s. New. 1 16in. Upright Drill, Prentiss. New. 
One * ss 15in. x 6ft. with Turret. Flathers 1 gy jn. “ “ “ 
New 1 10in, Sha y 
, > ; y : Tes per. Gould. New. 
Two Engine | Lathes, !4in. tha Star Tool Co. New.|1 Schlenker Bolt Cutter to take sizes from 14 to 144 
& a . 13 = ay Ames. New. inches inclusive. New 
. NEW YORK AGENCY OF THE TANITE CO., AND 
Six Hand Lathes. 12in.x5ft. Hendey. GRANT & BOGERT MACHINE TOOL WORKS: 
Six 1l0in, x4ft. Prentice. 


One Sees in. x 5 ft. Good order, H . 


New. 
New Haven. 


AMERICAN M. ACHIN Ist. 


PRENTISS & COMPANY, 


15 
'HE PORTER-ALLEN HIGH SPEED ENCINE. 


gq: - MERRIOK, President and Treas. 
Secretary. 











o gS PORTER, Vice-President. 
. RIC HARDs, Superintendent. 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities now pre- 
pared to fill all orders 


. BOSTWIOK, 


is 


for the Porter-Aller 
Engine on contract 
time. 

Orders solicited for 
Iron and Brass Cast- 


ings in the rough. 


Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 


| JOSEPH B. MATTHEWS, 


41 Centre Market Space, Baltimore, Md. 
Manufacturer of thee MAT THEWS 


‘Patent Automatic High-Speed Engine 


ENGINE LATHES, 
TRON SHAPERS, | Study slater fue bel ant cheapest 
ENGINES & BOILERS E —a H. P. for $500. Send for circular. 
‘THE ALLIGATOR WRENCH, 


Patented Aug. 31, 1875. 
Grips Round Iron or Pipe. 








IRON PLANERS, 
DRILLING MACHINES, 





A GENERAL LINE OF 


IRON AND WOOD WORKING 


MACHINERY. | 
TOOLS&SUPPLIES 


In Store and to Arrive. 


O. L. PACKARD, 


Milwaukee, Wisconsin. 


| Teeth cut diagonally. 





AMERICAN SAW CO. 
TRENTON, N. J. 


JARVIS PATENT FURNACE steawsoicers. 








Economy of Fuel, with increased ¢ apacity of steam power. 

The same principle as the SreMANs’ PRocEss OF MAKING 
STEEL, utilizes the waste gases with hot air on topof the fire. 

Will burn all kinds of Waste Fuel without a blast, inelud- 

ing screenings, wet peat, wet hops. sawdust, logwood chips, 
slack coal, &c. A. F.U PTON, General Agent, 

Send for circular. 7 Oliver St. (P.O. Box 3101,) Boston, Mass, 
BERTON & NICKEL, New York Agents, 

No. 92 Liberty Street. 

POND ENGINEERING CO., Western Agents, 

709 Market Street, St. Louis, 

And 130 W. Second St., Cincinnati, 


“mam  Second-Hand & New 
MACHINERY. 


April 26, 1882. 


The following New and Improved Machinists Tools 
are part of what we have for early delivery. 





Ohio. 





iG — E WESTINGHOUSE, , President, 
ALPH BAGALEY, Soe ape press. 
H. Ho. WESTINGHOUSE. 


The Westinghouse Engine 








1 30 in. x20in, xS8ft. Planer New. May. 

2 30in. swing, 15 ft. bed. Engine Lathes. ** 

1 22 in. a 13% ft. Bed enaee Lae. - 

5 22in. x 12ft. oe Lathes. Ma 

8 19 in. swing, 4 Bed Engine Lathes. May. 

4i1lin. “ 

¥30in. “* U pright ‘Back Geared Drills. ** 

2 9in, Shapers. New. May. 

1 11in. Shaper, 25 in. "Traverse. May. 

The toliowing on hand; 
301n. swing, 15 ft. Bed Engine Lathe. New 
Gin. “ 16 ft, _ i 
19in, “ a 8 oe “8 a 
18in. * st ” 
18 in, “ 8 ft. “ « Tilting carriage 
l1sin, “cc 11 tt. “a “ * 
tin. = * ¢ tt. - - Qd-hand, 
183in. “* 4 tt. ae 2d-hand. 
12in. ‘ 4 &, as a New. 
15in. °5 9 ft. Hand Lathe. New. 
igin. * 6 ft, “* “ 6 
10in. ‘ 414 ft. Bed Hand Lathe. New. 
Boring Lathe, 16 {t. bed. 54 in. swing. 
Round Arbor Fox Lathe. Fine order. 
30 in. xX 30in. xS8ft. Planer. New. 
26in. x6ft. Iron Planer. 2d-hand 
26 in. x5 ft. fron P laner, 2d-hand, 
20in, x4 ft. $6 
Requires neither Adjustment, Lining, Keying up- 12 in. Heavy Siotte r. New. 
| Packing, Oiling, or Wiping, and Dispenses en 48 in. Swing Kadial Drills. New ean ares 
tirely with Skilled Engineers. 2 to 150 Horse Power 38 in. Swing Upright Drills, B.G. & 8. F. New. 
, 26in. Drill. B.G.&sS.F. New. 


Send for Illustrated Circular. 
THE WESTINGHOUSE MACHINE CO., 


92 & 94 Liberty Street, New York. 
WORKS AT reas TSBURGH, PA. 


18in. Bench Drili, 
2 Spindle Drill. New. 
“ “ “ 
Secoud-hand. 
2d-hand, 


Wall Drills, heavy. 60 and 72 in 
9 in. Shaper. 


Index Miller. 





ne ‘* @4in.x5ft. Whitcomb Al. 9 yy 81 7 IEW Y . 
aan * este Amen Mew. 42 DEY STREET, NEW YORK. 
One “ 26in.xSft. Hendey. 

One ‘** 30in.x8ft. Fitchburg. ew. { 
One ‘“* 8Tin.x10ft. Second-hand. Good ord+r. 


One 6 in. Stroke Shaper. 
‘Two 9 in. Stroke Shapers, 
One 10 in, Stroke Shaper. Pratt & W hitne y. 

One 15in. Stroke Shaper. Hendey. New 

VYne 15 incn Stroke Snaper. ae & Eberhardt. New. 


Boynton. New. 
Hewes & Phillips. 


NEW MACHINE 








1 “ 


Serr. ChA RK EF & CO. 


36 OLIVER STREET, BOSTON, 


Milling Machines, Lincoln pattern. Second-hand 
Manvhattar Arms Co, Miller. Second-hand 
Sellers Milling Machine. 2d-hand. 

Face Milling Machine, Second-hand. 

Pond’s Double Milling Machine. 2d-nand. 

No.2 Screw Machine. New. Turret Head. 
Screw Head Slotter. Second-hand. 

Second-hand Profiling Machines. 


MASS. 
SHOP TOOLS. 


SS ges Otc np AI Ma BIS SRNR Oc Net TRE EEN AE EN Et CREE cA NT 
- 


One 20 in. Stroke § Shaper. -& E. New. 4% in Hyde’s Patent Centering Machines, New. 
= » in. arene “1. Hendey. New. lai Emery Grinder, 2d-hand. for 10in. Wheels. 
ne Screw Machine ew Pattern. ire Feed. Lis N ‘livery. Pipe Cutting Machine, Second Hand. 2 in. 
zane 6 Spgs Oy Drills. No, Pratt & Whitney. List of Sizes for Quick Delivery lin. Wood & Light Bolt Cutter. New. 
volaal at “oye ‘ Bolt Pointing Machine. Second-hand. 
Four 16 in. Upright Drills. Prentiss, New, | - ; LATHES. PLANERS. Double ie. so 
oaee Ss. Unjent Oem. v4 * | 16 in. swing, 6 ft. bed. Ames. (,{ha.) 16 in. x 16 in. x 3} ft. Parker. Horizontal Boring Mill, 641m. Swing. 
, > r a : On: orizonta ig Mac >, 10 in. Swing. 2d-hand. 
One %in, ‘Ames. New, (16 “ © 6% Nutter. Barnes, 22 in. x 20 in. x 4 ft. Wheeler. a. ahi, ae 
One 30in. ‘ Sd rentiss, New. 119 - + S* « Gray on 99 j 90 i 4 ft Ames Double Acting Presses, No. 3, nearly new. 
Une 38 in. “ “ New Haven. New e < AYay . ( hana.) 44 in. xX in, x . Ames. Sing! j Aang) Puedes F 
a ° Ss Single-Acting Presses, for power, 
Three Sensitive Drills. | 20 * “« 10% * Fifield 22 in. x 22 in. x 6 ft Powell 100 Foot Presses, nearly ne 
a aan a ° o 2 . 2 le . . y new. 
One Die Sinker. Pratt & Whitney. | = ‘ x . . 
20 Lincoln Millers and Vises. Guod order. m* 6% Uy “ 24 in. x 24 in. x 6 ft. Ames. ve Power P ean eg Second hand. 
10 Lincoln Millers and Vises. Pratt& Whitney. 9°71 “ “ 10 ““ “c Blaisdell 94 in x 94 j mm. x 6 ft Hendey Foot Punch, with bench. New 
One 10tb, Air Hammer. Hotchkise,” Good order, [24 “ 12% «© & 26 in. x 26 in. x 6 ft. Gleason Lot Pistol Machinery. Second-hand. 
» , . G . “a . . . 7s Grina Stones and Frames. 
Ses sob. Bradley or 2 26 “ 12 © Tathe & Morse. 30 in. x 30 in. x 10 ft. Fitchburg. | — Cylinder 6yfat@, Sd-hand. 
t ~ _ ws > > . P . | “ Ny 9 Ps > ey 
oe a See momennes. ba ripen i tl 26 * a 16 * “ Powell. 32 in. x 32 in. x 10 ft. Gleason. Railway Saw Bench, 1 “oot-power Circular Saw, 
izes Bradley Hammers furnished to order promptly . = ° ys y font , 
. 7 ; wer PromPeY 1386“ « «16% & OR itchburg. (,0";) 38 in. x 36 in. x 10 ft. New Haven. | — poe are Hangers, Coup- 
E. P. Bullard, 14 Dey Street, New York. dies 2 
General Eastern Agent tor 2 No. 2 Cabinet Turret Lathes |The George Place Machinery Agency, 
AKRON IRN CO’S Patent Hot Polished SHAFTING. O. a Immediate delivery. 121 Chambers and 103 Reade Sts., New York. 


1 Fox Lathe, 
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BROWN & SHARPE MFG, CO. 


PROVIDENCE, R. I. 


MANUFACTURERS OF 


Machinery and Tools 


? 








This machine is the same as one we build, with 
Cutter Sharpening Attachment in addition. This 
attachment is for use on straight, spiral or cotter 
mills, and angular cutters. The straight or 
spiral mills are held upon a sleeve and moved | 
past the wheel, the tooth being guided hy a rest 


set to give the proper clearance. The bevel cut- 
ters are held upon a piece adjustable to any angle, 
being guided by tooth rest as on the straight or 
spiral mills. Cutters up to 4 inches long and 5 
inches in diameter can be ground. The attaca- | 
ment can be instantly attached or detached 
Wrenches accompany the apparatus. Weight of 
machine, prepared for shipment, 300 lbs. 





TOOL CRINDINC MACHINE, 


With Cutter Sharpening Attachment. Price, with everything shown in cut, A 25. 


SPECIAL PULLEY MACHINERY.) 


36 in., 50 in. and 60 in. 








Swing. 











REFERENCES. 
Cram Bros. Manuf. Co., Chicago, Ills.; E. P. Allis & Co., Milwaukee, Wis.; Buckeye Engine Co., 
Salem, Ohio; Geiser Manufg. Co., Waynesboro, Pa.; Frick & Co., Waynesboro, Pa.; Pray Manufg. 
Co., Minneapolis, Minn.; North Star Iron Works, Minneapolis, Minn.; Grainger & Co., Louisville, 
Ky.; Blymyer Mfg. Co., Cincinnati, O.; Simpson & Gault, Cincinnati, 0.; Poole & Hunt, Balti- 
more, Md.; Jones & Laughlins, Pittsburgh, Pa.; Sinker, Davis & Co., Indianapolis, Ind. M. ¢ 
Bullock, Chicago, Ills.; W. McGregor & Co., Chicago, Tlls. 


NILES TOOL WORKS, 
HAMILTON, OHIO. 


| 
} 
Pulley Lathe. Pulley Borer. 
| 
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THE PRATT & WHITNEY C9. 
HARTFORD, CONN., U.S. A. 


Manufacturers of 


MACHINISTS’ TOOLS 


Gun, and Sewing Machine Machinery. 


DROP, & TILT HAMMERS, 


POWER, HAND AND FOOT 


PUNCHING PRESSES, 


Broaching and Drawing Presses, 


DIK SINKING MACHINES, 


Pillar Shapers and Pcwcr Shears, 
SEND FOR ILLUSTRATED CATALQGUE AND PRICE LISTS, 


THE BILLINGS & SPENCER CO., 


HARTFORD, CT. U.S. A. 
MANUFACTURERS OF 


BILLINGS DOUBLE ACTING RATCHET DRILLS, 


We manufacture two sizes, 1034, and 1334 inches in 
length. They are Drop-forged of the best Bar Iron and 
Steel for the purpose, and are wade to use Morse Taper 


Shank Twist Drills, also provided with socket with square 
\ 






































taper hole for Square ‘shank Drill. 

This Drill can be changed from Right 
to Left Hand Drilling by simply 
moving the Pawl to right or left. 

Price for 1034” with Socket, to Handle 
Drills, from 44)" to 29-32’ inclusive, and 

ocket, for Square Shank Drills, $14.00. 

Price for 1354 with TWo Sockets, to Han- 
dle, Drills from 144’ to 144” inclusive, and 
Socket for Square Shank Drills, $18.25. 


DROP FORGINGS OF EVERY DESCRIPTION. 











GRANT & BOCERT, 


FLUSHING, L. I, N. Y. 


MANUFACTURERS OF 


FIRST-CLASS MACHINE TOOLS, 


Having found it necessary to builda FOUNDRY to insure the success of their own 
work, are prepared to promptly execute all orders for first-class machinery CASTINGS, 
oaeenemnienell 


tament assine wagaue|® BLISS, "sss 


Will true a stone in ten minutes, WITHOUT DU ST. | i= cesses. Dice. 


Guaranteed satisfactory. Price, $15.00. 





CG. A. GRAY, JR. & CO |AND SPECIAL MACHINERY 
CINCINNATI, OHIO. FOR SHEET METALS. 





ENGINES LATHES, 
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n~ @ oer 

ag ME a, 

J. M. ALLEN, PresiDent. | ra a ® SA 

W. B. FRANKLIN, Vice-Preswent. a “ es 
J. B. PIERCE, Secretary Oe A 3 5 
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Z, '  & __ ERICSSON’S CALORIC PUMP, 
Gy, (x) 2 w-] | ¢._H_DELAMATER & (0., 10 Cortlandt st.. New York, 
© Z 
Punching Presses = 
ROP DIES AND OTHER TOOLS 5 
BUAMMERS AM Ce ES - 
RS ban Sh — he Lodge, Barker & C0. eB 
8S. E. Cor. Pearl \ < — 
THOS. DANLEL, and Plum Sts. = 
ATTERN MAKE CINCINNATI, 0. =) 
60 FULTON ST., NEW YORK. Manufacturers of & 


Electrical and Intricate Core Work a Specialty. 





on Wheels & Grinding Machines. 
THE TANITE CO. 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stoc 


Minneapolis, 254 Second Ave., South. New Orleans, Cor. Union and St. Charles 
Philade phia 925 Market St. Sts 

Boston, Cor. High & Oliver Sts San Francisc o, 2 & 4 California St 

St. Lonis, 209 North Third St Portland, Oregon, 43 Front St 

St. Louis, 811 to 819 North Second St. Live rpool, Eng,, 42 The Temple, Dale St. 
Cincinnati, Cor. of Pearl & Plum Sts. Sydney, N. 3 W. , 17 Pitt St. 
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New York, 42 Dey St. Pittsburgh, 137 First Ave. | 
Chicago, 152 & 154 Lake St, Indianapolis, Cor. Maryland & Delaware 
Chicago, 40 Franklin St. Sts. 


Babcock & Wilcox-Water-tube Steam Boilers. 


Adapted for all Purposes. Safe from 
Explosions, 


3,678 H. P.in use by SINGE 3 ot aes CO., New York; 3,790 
Hi. P. by HARRISON HAVEMEYER & CO., Philadel hia ; 
2.880 H. P. by DECASTRO & DONNER SUGAR REFIN- 
ING CO., Brooklyn; 4,600 H. P. b AM ERICAN GRAPE 
SUG ARC 0. Buffalo: 1,350 H. P. by" tt 
PAPE < CO. , Wilmington; 720 H. P. by RARITAN WOQL.- 
EN MILLS, New Jersey; 600 H. P. by STUDEBAKER 
BROS, MF" GOO., South Bend, Ind., and nupirete of others 
in all kinds of business, from 60 H. P.to 2,000 HA. P. each. 

Centennial Exposition Medal awarded this boiler for high. 
est economy and efficiency on test. 

Illustrated Circulars and other desired information 
promptly furnished. 
BABCOCK & WILCOX CO. 


30 Courtiandt Street, New York. 


THE BUFFALO STEEL FOUNDRY, @Xf*At® 


PRATT & LETCHWORTH, ake ay 


Orders and Correspondence Solicited. 
aS = ae MANUFACTURER 
J.M. CARPENTER eatiiiTt - - 


| PAWTUCKET.R.I. TAPS & DIES 























